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Peu de temps aprés qu'en 1949 l'Institut International de Statis- 
tique—gráce à l'appui financier de P’UNESCO—eüt entrepris la 
réalisation d'un “programme international d'enseignement de 
la statistique ”, on se rendit compte que, dans le cadre de ce pro- 
gramme, une grande importance devait étre attribuée à l'élaboration 
d'un dictionnaire statistique—en plusieurs langues—d'une part et 
de glossaires statistiques d'autre part. 

Il s'agissait seulement de savoir quelle serait la meilleure maniere 
de mettre ce projet à exécution. Il serait certainement important 
et même séduisant que "l'Institut ” pit présenter une liste de 
définitions de termes statistiques—où la notion “ terme statistique ” 
peut encore étre prise dans un sens plus ou moins large. Un tel 
dictionnaire-standard devrait étre préparé par une commission et 
recueillir ensuite l'agrément de l'Assemblée Générale de l'Institut 
International de Statistique. Une telle procédure aurait certaine- 
“ment exigé un temps énorme, et peut-étre méme n'aurait jamais 
pu étre menée à bonne fin. La normalisation de termes en matière 
de la théorie statistique est certes désirable mais, dans la phase 
actuelle d'évolution tumultueuse et d'appréciations différentes en 
ce qui concerne l'importance plus ou moins grande de certaines 
théories statistiques, il serait pratiquement impossible d'arriver, 
dans un délai raisonnable, à un communis opinio. 

t Aussi est-ce avec raison—nous semble t'il—que l'on a recouru 
+ à une autre méthode. En premier lieu, on a limité le travail à la 
A composition d'une liste de définitions provisoirement en une langue 
— l’anglais—accompagnée de la traduction des termes, mais sans 
leurs définitions, dans les autres langues officielles de l'Institut 
International de Statistique : le frangais, l'allemand, l'espàgnol et 
l'italien. En second lieu, on décida de ne pas confier à une com- 
mission la responsabilité finale en ce qui concerne le texte des 
définitions, mais à une seule personne, étant entendu que celle-ci 
aurait à consulter autant que possible des collégues dans divers 
e qui concerne les termes à choisir que les définitions 
de ceux-ci, afin d'élargir au mieux la base de l'ouvrage. 
L'Institut s'estime heureux que le Prof. Maurice G. Kendall 
ait bien voulu accepter cette táche. Nous exprimons ici notre 
_ vive reconnaissance pour sa collaboration bénévolement offerte. 
Les traductions des termes ont été données également par des 
“ personnes ” et n’ont done, pas plus que les définitions, un caractére 


v 


pays tant en ¢ 


Le 
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"officiel ". Toutefois à cet égard également on s'est efforcé, par 
des consultations parmi des collègues, à donner des traductions qui, 
en grande partie du moins, apparaîtront assez généralement accep- 
tables. , : 
Bien que l'Institut doive donc laisser aux auteurs la respon- 
sabilité du contenu de la présente publication, et qu’ainsi la norma- 
lisation internationale des termes statistiques n’est pas résolue, 
nous tenons à dire qu'à notre opinion les auteurs ont réussi à 
réaliser une publication non seulement utile, mais qui présente aussi 
le caractère d’être le résultat d’une large collaboration internationale. 
Si Yon désire maintenant entamer le problème de la norma- 
lisation de termes statistiques, on dispose en tout cas ici d’un point 
de départ pour ce travail qui, nous l’espérons, a fait ainsi un pas en 
avant. L’Institut lui-même espère contribuer aussi à ce travail. 
Il nous reste à remercier tous ceux qui ont collaboré à la réalisa- 
tion du présent ouvrage. Tout d'abord l'UNESCO pour l'appui 
ancier qui a permis de nommer un associó de recherches pour 
assister le Prof. Kendall dans son travail. Le choix du Dr. W. R. 
Buckland s'est montré trés heureux. 
Do nombreux statisticiens ont prété leur aide au Prof. Kendall 
et au Dr. Buckland, et nous tenons à joindre nos remerciements à 


= ceux que les auteurs leur adressent dans la préface. 


a 


Les éditeurs, Messieurs Oliver and Boyd, méritent tous nos 
remerciements pour le mode de présentation de l'ouvrage. 


dit; de L'Institut International de Statistique 


G. DARMOIS 
Président 
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We undertook this work early in 1951 at the invitation of the 
International Statistical Institute. A description of the problems 


which we encountered an 
them is given in a D 
Institute in September 
necessary to explain some O 


Our over-riding concern was to make the Dictionary 


d of the methods by which we tried to solve 
aper read before the Rome meeting of the 
1953.* We repeat here only as much as is 
f the features of the following work. 


available 


as soon as possible to as many people as possible. Even so, the 
work has taken five years. We have been conscious of the fact that, 
had we possessed the stamina and leisure to spend another ten years 


on it, à I 


nore complete and scholarly work might have eventually 


resulted ; but it would have been ten years behind the demand. 
The preparation of the list of terms for inclusion and ` "Ki 


of definitions took us a considerable time. 


The definitions, once 


drafted, were submitted in groups for criticism to a number of. 


colleagues who were expert in the fields to which the groups related. 
vere finally revised in the light of the observations received. 


They w 


We ourselves are responsible for the final form, and any errors 


which surv 
For their help in examining the dr 


Pror. R. G. D. ALLEN 
Pror. G. A. BARNARD 
Dr. C. I. Buss 
Mr. H. S. BOOKER 
Dr. D. R. Cox 
Pror. G. DARMOIS 
Mr. J. DURBIN 
Dr. C. E. EISENHART 
Dr. D. J. FINNEY 
Dr. F. G. FOSTER 
M Dr. R. Č. GEARY 
: Pror. C. GINI 
Dr. P. M. GRUNDY 
Of necessity we have wo 
useful to our colleagues in © 
have been able to cons! 
included glossaries in Fren 
XM. G. Kendall (1954), “ The Projee 
Bulletin de L'Institut Interna 
vii A 


der the possibili 
ch, German, 
ted Dictionary of Statistical Terms ”, 


tional de ‘Statistique, 


ive our colleagues’ scrutiny are attributable to us alone. 
afts we are indebted to : 


Bag E 
Pror. H. HOTELLING 

Dr. LAHIRI 

MR. D. V. LINDLEY 

Pror. C. MAHALANOBIS 

Mr. C. A. MOSER 

Pror. E. S. PEARSON 

Pror. J. R. N. STONE 

Mr. A. STUART 

Mr. E. Van REST 

Pror. P. E. VERNON 

Pror. S. S. WILKS 

Dr. J. WISHART i 
Pror. H. O. Worp 


rked in English, but to make the work 
ther countries (until the Institute may 


ty of translations) we haye 
Italian and Spanish. This 


34, Part 2, 629. 
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would have been impossible without the close and cordial coopera- 
tion of some of our colleagues overseas and we are deeply indebted 
to M. Eugene Morice, Professor Hans Kellerer, Prof. S. Koller, Prof. 
C. Gini, Prof. Carlos Dieulefait and their co-workers for their 
assistance. Our own share in this part of the project has been mainly 
editorial. 

The language problem was not completely overcome by the 
provision of glossaries. There are some terms current in foreign 
languages, especially in Italian, with no equivalent in English or 
with different meanings from the literal English equivalent. A 
number of Italian terms were kindly provided by Prof. Gini and 
have been included in English translation in the main body of the 
Dictionary. They are distinguished from ordinary English terms 
by an asterisk. We are responsible for the English translation 
and equivalents. 

The function of a dictionary, in our view, is to provide an 
explanation of terms in current use, whether they are intrinsically 
desirable or not. We have omitted a few elementary terms which 
are self-explanatory. Several colleagues have urged us to go rather 
further and to omit expressions which are open to criticism. We 
sympathise with their viewpoint, but we thought it our duty to 
keep a tight rein on our inclination to omit expressions which are: 
confusing or redundant, and have contented ourselves with a state- 
ment of opinion about those which we felt should be allowed to 
lapse into disuse. 

We have tried to keep our notation and usage consistent, but 
we have ‘not attempted any standardisation of symbolism or 
nomenclature. It is very possible that a work of this kind, however 
much we disclaim intention, may become normative. We recognise 
this and have taken our responsibilities very seriously. At the 
same time we have tried not to standardise more than consistency 
required. In our experience the intensity of desire for a uniform 
symbolism which would cover the whole domain of theoretical 
Statistics varies inversely with a knowledge of the extent and 
complexity of that domain. 

The following detailed points should be noted : 


(a) The symbol P, unless otherwise stated, refers to a proba- 


bility. Thus P(x>a) means “the probability that 
x is greater than a ”. 


(b) We use the word “ variate ” to denote a random variable 
and reserve the word “ variable” for a mathematical 
variable or a varying quantity where the nature of the 
variation is unspecified. It is possible to distinguish 
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between the “ random variable ", which is the totality 
of possible values, and the “ variate”, which is the 
value it assumes in particular instances; but we have 
not attempted to preserve this distinetion. 


(c) Authors are only given initials or titles where confusion 
with others of the same surname might occur. 


(d) Dates are given frequently to set the definitions in some 
kind of historical perspective. To have given complete 
references would have made the work quite unwieldy. 


(e) To avoid cost, the setting of formule has been reduced to a 
minimum. In particular, we frequently give only an 
integral formula or a summation formula, where both 
would be used in practice according to whether a 
variable was continuous or discontinuous. 


(f) There are many cross-references, but readers will for the 
most part be able to go direct to the term they seek if 
they look for the dominant word in a phrase, e.g. 
“ Coefficient of Variation” is under * Variation" and 
“ Non-Cireular ” under “ Circular ”. 


We shall be grateful to any reader who calls our attention to 
errors, obscurities Or omissions. 
M. G. KENDALL 
W. R. BUCKLAND 


RESEARCH TECHNIQUES UNIT 
Lonpon SCHOOL OF Economics 
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-error 
In the theory of testing hypotheses, the probability of rejecting 


Ge hypothesis when it is actually true: more usually known as 
Error of the First Kind (q.v.) or Type I Error. In quality control 
it is equivalent to Producer’s Risk (q.v.). 


«-index (of Pareto) 
See Pareto Curve. 


Abbe-Helmert Criterion 
d A test of randomness in a time-series based upon the fact that 
in a random series autocorrelation coefficients of order k, for all 
k greater than zero, should vanish. The criterion tests the significance 
of the first serial correlation (k = 1) by the use of the large-sample 
formula var r, = 1/(n—1)- 
* Abnormal Curve (Gurva Anormale) 
A frequency curve with abnormality (q-v-). that is to say, 
differing from a normal curve with the same median and dispersion 
about the median. If the frequency curve crosses this corresponding 
normal curve more than once in at least one of the two branches 
one either side of the median, it is said to be complex abnormal 
(anormale complessa). If it is symmetrical and in each branch 
crosses the normal curve only once it is simple abnormal (anormale 


semplice). 


* Abnormality (Anormalità) | 

In Italian usage, 2 measure of dissimilarity from the normal 

i asure of kurtosis (q.v.). For the 

e mean difference with repetition (q.v.), Ar, is 

eviation about the median (q.v.), 5, by the 

relation Ar = 4/2. Frequency distributions for which this is 

realised are said to have neutral abnormality (anormalità neutra) ; 

if Ap<8y/2 the distribution is hyponormal (iponormale) and if 
Aw BA it is hypernormal (ipernormale). 

It is possible to consider separately the two halves of the 

A 


curve, som 
normal curve th 
related to the mean d 


` 
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distribution lying on either side of the median. Abnormality in 
both halves is called anormalità bilaterale ; abnormality in only 
one half is called anormalità unilaterale. If both halves have the 
same type of abnormality there is said to be anormalità uniforme, 
e.g. if both have neutral abnormality the distribution is said to 
possess anormalità neutra uniforme. If the two halves have different 
types there is said to be anormalità disforme ; and if one half has 
neutral abnormality there is said to be anormalità neutra disforme. 


* Abnormality, Index of 


A measure of abnormality (q.v.). Let x, ... a, be a set of values 
and p; ... Hm the cograduated (q.v.) values of a normal distribution 


with the same median and mean deviation about the median. 
One such index is 


L m 
N = = cy 


A quadratic index of similar type is 


if m 2 
== E (ip). 
Relative indices may be obtained by division by the maximum 
values which these indices may have, namely twice the mean 
deviation about the median in the case of N, and 4/2 times the 
root-mean-square about the median in the case of N,. 


Abrupt Distribution 


A continuous frequency-distribution is said to be abrupt at a 
finite terminal point of its range if the frequency and the first 
derivative of the frequency are not both zero at that point. 


Absolute Deviation 


The absolute value, i.e. the value taken without regard to 
sign, of the difference between a value x and a value a from which 
it is regarded as “ deviating”. 


Absolute Error 


The absolute error of an observation x is the absolute deviation 
of x from its “ true ” value. 


Absolute Frequency 


The actual frequency of a variate, as distinct from the relative 


frequency, namely the ratio of the frequency to the total frequency 
of all variate values, 6 


Tc 
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Absolute Measure 

This term is occasionally used to describe a measure of variate- 
values which is independent of origin and scale; for example the 
moment-ratio 24/1, or the corresponding sample-statistic m,/m?,. 
The usage is not entirely satisfactory owing to possible confusion 
with measures, such as the mean deviation, which are based on 
absolute quantities, ¿.e. quantities taken regardless of sign. 


Absolute Moments 

The moments of a frequency distribution in which the deviations 
about a fixed point are taken without regard to sign; that is to 
say, the rth absolute moment about a value « is 


y, = Jh |x—a |" dë), 


e moments about an 


As for ordinary moments, the absoluti 
those about the 


arbitrary value are usually denoted by a prime, 
mean without a prime, e.g. 


= | le rar 
-0 


For even values of r the ordinary and absolute moments are 


identical. 


Absolutely Unbiassed Estimator 
See Unbiassed Estimator. 


Absorbing Barrier 
Certain additive or random walk processes (q.v.) represent the 
motion of a particle in one oF more dimensions ; and in certain 
cases limitations may be imposed on the motion in the form of 
barriers which, once reached, “ absorb the particle and end the 
motion (as distinct from reflecting it). The boundary lines termi- 
nating a sequential (q.v.) sampling process are of this type. 


Acceleration by Powering : à. 
Certain arithmetic processes for extracting the characteristic 
roots of a matrix by iterative methods can be shortened (i.e. the 
number of iterations required can be reduced) by operating on a 
power of the matrix. The calculations and the convergence of the 
iterative process are then said to be accelerated by powering. 


ACC- 4 
Acceptable Quality Level 


The proportion of effective units in a batch which is regarded 
as desirable by the consumer of the batch; the complement of 
the proportion of defectives which he is willing to tolerate. 


Acceptance Boundary 
An alternative name for Acceptance Line (q.v.). 


Acceptance Inspection 


The inspection of items to determine w 


that is to say, conform to standards r 
user, 


hether they are acceptable, 
equired by the intending 


Acceptance Line 


In sequential analysis the graph of the acceptance number 
(q.v.) as ordinate against the sample number as abscissa. It is 


also known as the acceptance boundary. There is a corresponding 
rejection line. 


Acceptance Number 


In sequential analysis, the number of defective items (dependent 
on the sample number) which, if attained, requires the acceptance 
of the batch under examination. It is usually accompanied by a 
rejection number, which is the number of defectives requiring the 
rejection of the batch. If the number of defectives at any stage 


is above the acceptance and below the rejection number sampling 
is continued. 


Acceptance Region 


In the theory of testing hypotheses, a region in the sample 


Space (q.v.) such that if a sample point falls within it the hypothesis 
under test is accepted 


Accumulated Deviation 


The graduation of a grouped frequency distribution provides, 
for each grouping interval, a “ theoretical ” or “ expected ” 
frequency. The difference of this quantity and the observed 


and theoretical distribution functions of the grouped distributions 
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Accuracy 

Accuracy in the general statistical sense denotes the closeness 
of computations or estimates to the exact or true values. In a 
more specialised sense the word also occurs as meaning (a) in 
relation to an estimator, wnbiassedness (see Unbiassed Estimator); 
(b) in relation to the reciprocal of the standard error, the precision 
(q.v.). Neither usage can be recommended. 

For intrinsic accuracy, see under Intrinsic. 


Addition, of Variates 

Let x, Lo, . v, be n variates with a joint distribution. The 
univariate quantity z with distribution P(z<2q = ++ e Sal 
is said to be the sum of the n variates, which are said to be added 
to yield z. The usage sometimes gives rise to confusion; for 
example +, +2, = 1, +% does not involve, as it would for ordinary 
algebraic quantities, that if xı +% and x,-+a, follow the same law 
of distribution, x, and x, have the same distribution. [See also 


Convolution.] 


Additive Property of y? 

If two independent variates wu and g are distributed as x? 
with v, and v, degrees of freedom respectively, their sum "mme 
is distributed as x? with v; ve degrees of freedom. This is some- 


times called the additive property of x 


Additive (Random Walk) Process 
A stochastic process with independent increments, that is to 
say, a process {xy} is additive if, for t,<t<---<lm the differences 
Rs UU pg, oto. are independent. The expressions differ- 
ential process ”, “ process with independent inerements ” are 
equivalent, but are usually confined to the case when the parameter 
t is continuous, When the increments are discrete and finite, the 
process may also be said to be additive ; a synonym in this case is 
“ Random Walk ” process. 
Additivity of Means i 
In a multiple-factor experiment, hypothesis often considered 
is that the effects of the factors are independent and additive. 
The hypothesis is then described (perhaps rather loosely) as additive. 
The same idea is expressed by speaking of the means of factor- 
effects over a number of observations as additive. 


Admissible Decision Function 
In the general theory of statis 
admissible decision function is one for w 


tica] decision functions an 
hich it can be shown 
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that there is no decision function which is uniformly better. The 
criterion defining “better” is usually stated in terms of risk 
functions (q.v.) but other definitions are possible. 


Admissible Hypothesis 

Generally, a hypothesis is said to be admissible when it is 
possible within the conditions of the problem. More specifically, 
if there is a distribution of known mathematical form depending 
on k unknown parameters H then a statistical hypothesis can be 
stated by specifying any l set of ('s which is a priori possible. 
Such hypotheses form the set of admissible hypotheses. 


Admissible Numbers 


In the terminology of A. H. Copeland a (real) number is said 
to be admissible if its digits obey the conditions required by von 
Mises’ theory for a random series. For example, if it is written 
in the scale of 10 the frequency of occurrence of the digits 0 to 9 
under any systematic method of selection (independent of the 
actual values) tends to the limit 1/10. [See Irregular Kollektiv.] 


Admissible Test 

A test of a hypothesis is said to be admissible if, in respect of a 
particular class of alternatives, there is no other test with uniformly 
greater power (q.v.) ; e.g. if a uniformly most powerful test exists, 
no other test is admissible. 


Aggregation 

A word used to denote the compounding of primary data into 
an aggregate, usually for the purpose of expressing them in a 
summary form. For example, national income and price index- 
numbers are aggregative, as contrasted with the income of an 
individual or the price of a single commodity. 


Aggregative Index 

An index-number which is constructed by aggregating a number 
of items (as distinct, for example, from picking out a representative 
item). In price indices, if p, typifies the prices in the base period 
and p, those for the current period and q, and qn typify the 
quantities in the base and current periods respectively : then the 
two principal forms of aggregative index are : 


Z(PnFo) ang Pra) 


2( Polo) 2(Dodn) 


where the summation takes place over the commodities to he 
aggregated. [See Laspeyres’ Index, Paasche’s Index.] 


en 


7 ALL- 


Aggregative Model 

The statistical study of an economic system usually involves 
setting up a model expressing known relations between, or 
hypotheses concerning, the variables under study. When these 
“variables ” are themselves constructed from groups of individual 
variables, as when a price index-number is substituted for a set of 


prices, the model is said to be aggregative. 


Agreement, Coefficient of 

This coefficient relates to the situation where m observers provide 
paired comparisons for n objects. A coefficient of agreement 
between the verdicts of the m observers is given by 


sz 


SE m(m—1)(n—1)n Di 


where Z is the sum of the number of agreements between pairs of 
judges. The coefficient of agreement is a generalisation of Kendall’s 


coefficient of rank correlation (7), to which it reduces when m = 2. 
[See Kendall’s tau.] 


, 


Aleatory Variable 
There being no word 


Ar jable or variate (q-V-)- 
sa etme the word is usually 


similar to “ random ” in Romance languages, \ 
aleatorio (Italian) and works 


translated as aléatoire (French) or 8 | 
written in those languages have influenced some English writers 
to introduce an English equivalent “ aleatory ”. There is no need 


for this. 

Alias 1 desi Wh ee 
e d in experimental design. hen a factorial. 

ar vuplicated certain comparisons do not 


design is only fractionally rep 
distinguish between some of t 
are said to be aliases. 


he treatment combinations, which 


Alienation, Coefficient of i i 

If r is the product-moment correlation between two variates 
the coefficient of alienation P is ar). It is equal to the square 
root of the coefficient of non-determination (q.v.). The term 
occurs mainly in psychology and is apparently due to T. L. Kelley 


(1919). 
Allocation, of a Sample f A 
Je numbers are assigned to various 


i hich samp: 1 i 
RE E population py the sampling plan; e. for a stratified 
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population it may be decided to allocate the total sample number 
to the strata in proportion to the numbers of individuals in those 


strata. 
Allokurtic 
See Kurtosis. 


Allowable Defects 


In quality control, the number of a 
is the critical number (designate: 
sampling inspection) such that, if this number is exceeded, the 
whole of the remainder of the inspection-lot must be examined 
or the lot rejected out of hand. [See also Acceptance Number. | 


llowable defects in a sample 
d by the particular scheme of 


Almost Certain 


A probability dependent on a parameter n may tend to unity 
as n tends to infinity. The event to which it relates is then said 
to be “ almost certain ” in the limit. More generally, if the measure 
of an event is unity and its converse has measure zero but does not 
relate to an empty set, the event is “ almost ” certain, 


Alter Periodogram 


A form of analysis suggested by Dinsmore Alter in 1937 for 
investigating periodicities in time-series. 
behaviour of the sum of absolute differ 
apart, for varying values of k. 
taken instead of absolute differ 
simply related to the correlogram (q.v.). 


Alternative Hypothesis 


In the theory of testing hypotheses, any admissible hypothesis 
alternative to the one under test. 


Amount of Information 
See Information. 
Amount of Inspection 


In quality control, the number of items (size of sample) taken 


from each lot and inspected according to the particular sampling 
plan being employed. 


Amplitude 


ne. Sometimes the diffe: 
at peak and trough is referred to as “ amplitude ”, 
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Amplitude Ratio 

Some time-series exhibit seasonal movements which are regular 
in phase but vary in amplitude from year to year. The actual 
expressed as a proportion of the average 
riod) is called the amplitude ratio. 
from normal seasonal variation. 


amplitude in any year, 
amplitude (taken over a long pe 
It affords a measure of departure 


Analogue Computer 

A device which simulates some mathematical process or relation- 
ship, and hence one in which the results of the process can be 
observed as physical quantities, such as voltage or current. [See 


Digital Computer. ] 


Analysis of Covariance 
See Covariance Analysis. 


Analysis of Variance 


See Variance Analysis, Variance Component. 


Analytic Regression 

A regression relation wher 
are formed by polynomials, 
expressions. 


e the independent variables (regressors) 


trigonometric sums or other analytic 


Analytic Trend 
See Trend. 


Ancillary Information 

This phrase is mostly 
which is additional or supplemen 
tion available. It also occurs m 
tion ” conveyed by * ancillary 5 
mentary Information.] 


he customary sense of information 
e main body of informa- 
lised sense of “ informa- 
[See Supple- 


used in t 
tary to th 


the specia 
tatistics " (OX 


Ancillary Statistic 
According to the theory 
of R. A. Fisher the likelihoo 
provided by the sample about 
Population which it may be des! e 
Sufficient estimators (q.v.) SOC loss 0 


f inference associated with the name 
à function contains all the information 
t the unknown parameters of the 
red to estimate. If there are no 
information in estimation 

ki itional functions 
is inevitable ; but it can be reduced BI the te likelihood 
of the variates which can be combin led ancillary statistics. 


estimator (q.v.). Such functions are cal 
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Angular Transformation 


A variate-transformation expressing a variate y in terms of a 


variate x by a trigonometrical formula such as the Arc-sine 
Transformation (q.v.). 


Anomic 
See Clisy. 
Antimode 


The variate-value, if any, for which a frequency 
has a minimum. The expression is usually 


sense. 
* Antiseries (Antiserie) 


In Italian usage, given a series Yi, Xy ... wa, with weights 


Py Pa ... Pp, the antiseries is defined as the reciprocals 1/x,, 
Wah. 1/x, taken with weights ViDy ToPo, o. Pu: 


Approximation Error 


3 


xample, from an error of observation. More 
particularly, a rounding error. [See Rounding.] 


Arbitrary Origin 


ming them to 
Moments about 

I^, , as distinct 
ithout a prime : Dë 


moments about the arithmetic mean as the origin. 
an arbitrary origin are usually written with a prime : 
from those about the mean which are written w 


Arc-sine Distribution 


A distributio 


n, occurring in the theory of recurrent events, 
of the form 


2 n 
F = are sin yz, Occ. 
7T 


Arc-sine Transtormation 
A transformation of a vari: 
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Area Comparability Factor 

In the analysis of vital statistics it sometimes arises that 
whereas the population and deaths at each age are known for the 
whole country and its localities for the census year, in subsequent 
years only the total deaths and populations of the localities are 
known. The problem of adjusting the local crude death rates 
(q.v.) in these later years for comparisons between localities is 
met by using an Area Comparability Factor. 

A common form of this factor is obtained by dividing the average 
age-specific death rate for the whole country in the census year 
by a similar average for the locality. The corrected death rate 
for any given locality is obtained by multiplying the crude death 


rate by the Area Comparability Factor. 


Area Sampling 
A method of sampling used when no complete frame of reference 
is available. The total area under investigation is divided into small 
sub-areas which are sampled at random or by some restricted 
b-areas is then fully inspected 


random process. Each of the chosen su y 
and enumerated, and may form a frame for further sampling if 


desired. The term may also be used (but is not to be recommended) 
as meaning the sampling of a domain to determine area, e.g. under 


a crop. 


Arithmetic Mean 
of values 2%, Ta +++ 


The arithmetic mean of a set a 
Xa; It is often denoted 
E, 


sum divided by their number, namely ;, ; 


x, is their 


by a bar, eg. È 
For a continuous distribution with distribution function F(x) 
x dF and is usually denoted 


the arithmetic mean is the integral 
— 0 

This integral, interpreted in the 

lso be regarded as defining the 


scontinuous distribution. 
‘ arithmetic ” is frequently 
tioned the arithmetic 


by y, or py’ (See Moments.) 
Riemann-Stieltjes sense, may 97 
arithmetic mean in the case of a discont 

In current English usage the word : 
omitted so that where à ashe 


mean is to be understood. 


** mean 


it display of a set of 
pecial arrange- 


A frequency- 


Array " 
xplic: 

ob, pio mof general ET Es denotes some S 
servations. More usually, TT order of magnitude. 


Ment of the observations, 2-9 m 
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array is an array of frequencies according to variate-values, that 
is to say, a frequency-distribution. The term “ array " is often 
used for the individual frequency distributions which form the 
separate rows and columns of a bivariate frequency table. 


Ascertainment Error 
See Non-sampling Error. 


Association 


In the most general sense, the degree of dependence, or inde- 
pendence, which exists between two or more variates whether 


re simply dichotomised, namely in a 2x2 table as distinct 


relationship in an mxn 
rrelation (q.v.), which measures relationship 
in a classification according to specified ranges of variate-values. 
If, in a two-fold table, the frequencies of the attributes (4, B) 
(not-A, B), (A, not-B) and (not-A, not-B) are respectively a, b 
c, d, the association between A and B is said to be positive if 


(a+b)(a+-c) 
aue a+b+c+a 


g limits, and negative in th 
omes an equality the attribu 


, 


within samplin; 


€ contrary case; if the 
inequality bec 


tes are independent, 
Association, Coefficient of 


À measure of the degree of association between two attributes, 
In the notation of the previous item, one such coefficient (due to 
Yule, 1900) is 
E ad—be 
€ ad+-be 
Another coefficient is 
y ad—be 
De Zäite Tt äis äm 
A further coefficient of a similar kind 


TN 
ta en 
be 

1 só 

+ ad 


is called the coefficient of colligation. 
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Assumed Mean 
An arbitrary origin (q.v.) or working mean for the calculation 
of moments. The expression is not to be recommended. 


Asymmetrical Distribution 

A distribution which is not symmetrical, that is to say, for 
which there is no central value a such that f(~—a) = f(a—x), f(x) 
being the frequency function. [See Skewness.] 


Asymmetrical Factorial Design 
See Symmetrical Factorial Design. 


Asymmetrical Test 
See One-sided Test. 


* Asymmetry (Asimmetria) 
See * Symmetry. 


Asymptotic Distribution 


The limiting form of a frequency s 
dependent on a parameter (such as sample-number or time) as 


that parameter tends to a limit, usually infinity. 


or probability distribution 


Asymptotic Efficiency " 1 
l The efficiency of an estimator in the limit as the sample 
increases, [See Efficient Estimator. | 


size 


Asymptotic Normality 

A distribution dependent on a p 
number) is said to be asymptotica 
infinity, the distribution tends to the normal form. 


arameter n (usually a sample 
lly normal if, as n tends to 


Asymptotic Standard Error 
The standard error of a statistic nearly always pei È 
© sample number n. If, as 2 tends to infinity, the stan as 
error § is asymptotically equivalent to à quantity Q (i.e. is m 
that, S/Q tends to unity) then Q may be termed the SJ = AC 
Standard error. As so defined Q is not unique, þat Pu bs go 
majority of cases S? is expressible as 2 term in m p E erms 0 
Ower order in », and the first is taken as the “oe : ES 
In many cases standard error depends on sas mr 
Parameters. It is customary in large-sample theory to 


q 
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these parameters from the sample itself and to substitute the 

estimates in formule for standard error. The results are, in general, 

exact only asymptotically. 

Asymptotically Efficient Estimator 
See Efficient Estimator. 


Asymptotically Unbiassed Estimator 
See Unbiassed Estimator. 


Attack Rate 


In medical statistics, the ratio 1 


between the number of new 
cases (of sickness) and the Population 


at risk in a unit time period. 
Attenuation 


Where observations on bivariate material are subject to errors 
of 


measurement the true correlation between the variates will be 
obscured, usually bein, e correlation is then 


g underestimated. Th 
said to be attenuated. In 1904 Spearman advanced the following 
formula which would correct this attenuation 
4 Toy 

{res Fu 
where r,. is the geometric mean of co een independent, 
determinations of x and y; r,, and Tun are the means of correlation 
between independent determination 


S of x and of y and ry is the 
corrected correlation, [See Reliability Coefficient. ] 


rrelations betw 


* Attraction, Index of (Indice di Attrazione) 


ndex of concordance, between qualitative variables, 
e the marginal frequencies in an 8Xs table are f and 
= 1,2, d and the frequency in {x ith j 
e * q y € ith row and jth column 
s Li D D 
ADE X f.f. E E 
( A fi i f.) os da 2 fef.) 
where n is the total frequency and f is the smaller i 
definition applies if the ee a nime Thit 


Dess In the contrary 
iJ -aà f" ii where f” 3 
i-+f.:—n in other SC eg H 


` often attributes are dichotomous, eac 
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Attribute 
A qualitative characteristic of an individual, usually employed 
itative characteristic. Thus, 


in distinction to a variable or quanti 


for human beings sex is an attribute but age is a variable. Very 
h member of a population 


being allotted to one of two groups according to whether he does 
or does not possess some specified attribute; but manifold 
classification can also be carried out on the basis of attributes, 
as when individuals are classified as belonging to various blood- 


groups. 
Attribute, Inspection by 


_ The inspection of units where 
tion is an attribute (q.v.). 


the characteristic under examina- 


Attribute, Sampling for 
Sampling when the char 
attributes (q.v.). 


acteristics under consideration are 


* Atypical Characteristic (Carattere Atipico) 
See * Characteristic. 


Auto-catalytic Curve 
See Growth Curve. 


Autocorrelation 
ti The internal correlation betw 
lons ordered in time or space. 


een members of series of observa- 


Autocorrelation Coefficient 
ess with mean m and variance 


If E, is i hastic proc 
2 ‚is a stationary stochastl D i 
9* the autocorrelation coefficient of order k is defined by 


= je E(£, m) (Er) 
oi A 


Pr = P-k 
t distribution of &, and 


Where the expectation relates to the join 

kk y ; TN 

Ina slightly more limited sense, if x, is the as (q.v.) of a 

Stationary process with mean m and variance 0° the autocorrelation 

Coefficients are given by 2 similar formula where the expectation 

18 to be interpreted as 

1 a 

= Y (25, — esa — D 


lim 
—mn) j=m 


Na Nr (Ne 


In a more limited. sense still, the expression is applied to the 
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correlations of a finite length of the realisation of a series. agir 
ology on the subject is not standardised and some eon re : 
to the latter concept as serial correlation (q-v.), preferring : 
denote the sample value by the Latin derivative serial ' an 
retaining the Greek derivative “auto ” for the whole realisation 
of infinite extent. _ È . 

Analogous expressions, omitting division by oi, provide auto- 
covariances. [See also Correlogram.] 


Autocorrelation Function 


The autocorrelation function of a 
is the autocovari 
series with zero 


point, is given by 


stationary stochastic process 
iance (q.v.) divided by the variance, eg. for a 
mean and range a<t<b, defined at each time 


1 bet Mi b à 
p(T) = ==, f u(t) u(t AE “wi E u*(t)dt. 


The limits a and b may be infini 
integrals or sums involved. 


The numerator of this expression is called the autocovariance 
function. 


te subject to the existence of the 


Autocovariance 


See Autocorrelation, 


Autoregression 


The generation of a series 
of each observation is partl 


, Le. each observation stands 
e immediately 
y be regarded 


preceding terms. 
as a stochastic proc 


Autoregressive Process 
A stochastic 


process suggested b 
tion of a syste 


y Yule (1921) for the representa- 
m oscillating undo 


i r its own internal forces which, 
being damped, are regenerated b m externa] 


re re y a stream of rando 
Shocks. The realisation of such a scheme in the form of a series 
defined at equidistant points of time may be expressed as 
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and the name derives from the fact that this may be regarded as 
a regression Of 44,9 ON Me and Uy. 

The expression is now used to denote any process of type (2) 
even if it is not stationary. 


Autoregressive Series 
A series generated by an autoregressive process (q.v.); the 
realisation of an autoregressive process. 


Autoregressive Transformation 

If thero is autocorrelation in the error term of an autoregressive 
process it is sometimes possible to transform the original variates 
to new variates such that the autoregressive scheme in the trans- 
formed variates has an uncorrelated error term. This procedure 
is known as an autoregressive transformation. 


Average 

A familiar but elusive concept. Generally, an “average = 
value purports to represent or to summarise the relevant features 
Of a set of values; and in this sense the term would include the 
median and the mode. In a more limited sense an average com- 
Pounds all the values of the set, e.g. in the case of the arithmetic 
Or geometric means. In ordinary usage “the average " is often 
understood to refer to the arithmetic mean. : 

For Average Deviation, etc., see Mean Deviation, etc. 


Average Amount of Inspection 
In quality control, the average number of items inspected per 
lot. The expression is used either where the sample size is not 
fixed, as in sequential analysis, or where all lots not accepted with 
fixed sample size are separately inspected in toto and rectified. 


Average Corrections (for grouping) , 
Correetions to moments for grouping can be regarded in ye 

Ways, according as the end-points of the grouping mesh are trea - 

as located at random on the variate-scale or not. Tf they are locate 


at random, correction terms can be derived as the ne “a 
grouped ” moments from the true values averaged over 


Possible positions of the grouping mesh. These are iae "i 
Average corrections. There is apt to be confusion with G pe 
Where the mesh is not treated as randomly located, owing to the 


fact that the average corrections have the same form as Sheppard's 
- B 
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corrections (q.v.) which relate to a fixed grouping but require for 
their validity conditions of high contact on the 


terminals of the 
distribution. 


Average Deviation 


A synonym of mean deviation (q.v.), not to be recommended. 


Average Quality Protection 
In quality control, a 
proportion of defective i 
product (after inspection a 
some specified limit. This 
is called the average outgi 
terms of defective or effecti 
or 95 per cent. effective, 
outgoing quality level. 
the proportion of defect; 
the average of a numbe 


procedure which aims at keeping the 
tems in deliveries of a manufactured 
nd rectification if necessary) at or below 
limit, usually expressed as a percentage, 
oing quality limit; it may be given in 
ve units, e.g. as either 5 per cent. defective 
The actual proportion is called the average 
In cases where the intention is to control 
ives in each delivered lot (as distinct from 
r of lots) the procedure is called lot quality 
protection, and the limit is the lot tolerance limit or lot tolerance 
per cent. defective, [See also Consumer’s Risk, Rectifying 
Inspection.] 


Average of Relatives 


orresponding magnitude in the base 
ers, the price relatives are usuall 

weighted by the values either of the base period or of the md 

period. Where the Weights used are the z 

the formula reduces to that of 


Average Sample Number Curve 
The graph of the average sample number function (q.v.), with 
the function as ordinate against the parameter as abscissa `` 


Average Sample Number (ASN) Function 
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Axonometric Chart 


A chart devised for the purpose of representing a solid on a 
plane surface ; a stereogram (q.v.). 


B-error 

In the theory of testing hypotheses, the probability of accepting 
a hypothesis when it is incorrect. This kind of error is also referred 
to as Consumer’s Risk (q.v.), an error of Second Kind (q.v.) or a 
Type II Error. 


Bachelier Process 
See Brownian Motion Process. 


Balanced Confounding 

In the design of factorial experiments it is sometimes possible 
to arrange for different components of interaction to be partially 
confounded (q.v.) to the same extent. The confounding of these 
components of interaction is then said to be balanced. 


Balanced Differences 

Ina systematic sample of an ordered series the selected units 
are not located at random and therefore no fully valid estimate 
of sampling error is possible in general. One method of overcoming 
this difficulty is to construct artificial strata by dividing the series 
into “ blocks ” of equal length and to regard the members falling 
Within a block as having been chosen at random within that block. 

Tf there are only two members in the block an estimate of error 
is based on their difference. If there are more it may be based 
on more complicated linear functions designed to eliminate 
Systematic error, e.g. for seven members there would be used 
“balanced differences ” of the form : 

d= hy —Ya Ys —Ya HY Vo Ms 


The numbers of terms is arbitrary but seven or nine will eliminate 


most of any systematic component of variation. AM 
Similar ideas are applicable to systematic sampling in more 


àn one dimension. 


Balanced Incomplete Block 
See Incomplete Block. 


Balanced Lattice Square 
See Square Lattice. 


BAL. 20 


Balanced Sample 


If the mean value of some characteris 
and the value of the characteristic can be ascertained for cach 
member of a sample, it is possible to choose the sample so that 
the mean value of the characteristic in it approximates to the 
parent mean. Such a sample is said to be balanced. 

The object of balancing is to o 
ative of the parent in respect of s 
the parental value is not know 
and validity of the method. 


tic is known fora population 


btain a sample which is represent- 
ome other characteristic for which 
n. Authorities differ about the value 


Band Chart 


intervals 
he chart 
d to assist the visual 


of the bar. 


by groups of bars each one of which ¡ 
identification ; or 


be shown by using 
below a zero line. 


Bartlett's Test 


ndard of reference. It 
centage calculation, 


ch — 
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N 
series—an index-number (q.v.)—which will show the observations 
as they accrue in the future in relation to that of the base period 
(q.v.). 


Base Line 

The horizontal line on a graph corresponding to some convenient 
basic measurement of the variable represented on the ordinate 
scale, The base is often taken to be zero. 


Base Period 

The period of time for which data used as the base of an index- 
number, or other ratio, have been collected. This period is 
frequently one of a year but it may be as short as one day or as 
long as the average of a group of years. The length of the base 
period is governed by the nature of the material under review, 
the purpose for which the index-num 
and the desire to use a period as free 
influences in order to avoid bias. 


ber (or ratio) is being compiled 
as possible from abnormal 


Base Reversal Test 
This is the same as the Time Reversal Test (q.v.). 


Base Weight 
The weights of a weighting system 
puted according to the information 


instead, for example, of the current period. d . 
It is usual in writing formule to denote the information from 


the base period with a suffix o and that for the given period with 
a suffix n. A price index weighted according to prices and quantities 
Of the base period, i.e. base weights, might be 
2 Polo E ) 
= Pol, 
2 poto 


ts and summation takes place over 


a for an index-number com- 
relating to the base period 


on 


ea Po, Jo are the base weight 
€ commodities composing the index. 


Basic Cell 


ahalanobis to denote the smallest area 
crop) may be considered to have 


Iso Quad.] 


A term pr M 
a proposed by 
pr which a variate (e.g. area under 

Sufficiently precise meaning. [See a 


BAT- 


bo 
t2 


Batch Variation 


In quality control, the variations in a product which is made 
or examined in batches, as distinct from one which is produced 
or examined continuously. The batch variation may be made up 
of variation within each batch, due to the ordinary process of 
manufacture, and variation between batches, which may also be 
due to the quality of raw materials used. [See also Interclass 
Variance, Intraclass Variance.] 


Battery of Tests 


A term used in applied psychology for a group of tests to which 
subjects are submitted. The usual objects of subsequent analysis 
are either to provide predictions of each subject’s aptitude for 
one or more occupations on the basis 


of a weighted combination 
of series in the tests, or else to provide variables whose correlations 


may subsequently be analysed into group or general factors common 
to the tests, 


Bayes’ Estimation 

The estimation of population parameters by the use of methods 
of inverse probability and in particular of Bayes’ Theorem (q.v.). 
If P(0/H) denotes the prior probability of 6 then the posterior 
probability of 8 is given by : 


Eli ane Ln, H) = P(0 | EL) P(e cr 
9 is estimated by choosing that value which maximises the posterior 
probability, If Bayes’ Postulate (q.v.) is i 
constant and the maximisation of the 
likelihood P(z Lay ... Ea | 8H). 


Bayes’ Postulate 


A postulate concerning the prior probabilities of a t 
hypotheses (cf. Bayes’ Theor eg 


em) to the 
absence of information to the contrary 


Bayes’ Solution 


re ER of statistical decision-functions a Bayes’ 
À a decision function which minimise, t i 
relative to some probability distribution, e Wo de 


—- 
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Bayes’ Theorem 

This theorem of T. Bayes (1763) states that if qj. qs. +++ Qn 
are a set of mutually exclusive events, the probability of g,, condi- 
tional on prior information H and on some further event p, varies 
as the probability of q, on H alone times the probability of p given 
q, and H, namely 


Pio, | pH) <P(q, | H)P(p | 9,2). 


Tf Qu do, ... q, are exhaustive the constant of proportionality is 
n 
1/{ 2 Pla, | PP | aM} 


In the main application of the theorem, p is an observed event 
and the q’s are hypotheses explaining the event. The three terms 
in the above expression are then called, in order, the posterior 
probability, the prior probability and the likelihood (q.v.). The 
theorem enables the probabilities of the explaining hypotheses to 
be determined ; this use is called the method of inverse probability. 

The principal difficulty lies in determining, or even defining, 
the prior probabilities and the resolution of the difficulty by Bayes’ 
postulate (q.v.) has occasioned much controversy. This does not, 
however, affect the theorem, which is a simple consequence of the 
product law of probability. 


Behrens-Fisher Test 

A test of significance for the di 1 
random samples from two normal populations with unequal 
variances, It is based on the concept of fiducial inference (q.v.) 
and has been the subject of considerable controversy. 


fference between the means of 


Behrens’ Method 
A method for estimating the median effective dose (q.v-) of a 
stimulus based upon quantal responses (q.v.). It is closely allied 
to the Reed-Miinch method (q.v.). Although put forward by 
Behrens in 1929 it was independently proposed by Dragstedt and 
Lang in 1928; for this reason it is sometimes referred to as the 
Dragstedt-Behrens method. It is of restricted validity. 


Bell-shaped Curve 


f À symmetrical frequency-Curvé, es 
requency distribution, which shows & marked simi 


Section through a bell. 


usually of a continuous 
larity to a vertical 
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Bernoulli Distribution 


Another name for the Binomial Distribution (q.v.). 


Bernouli Numbers 


The Bernoulli number of order r, B 
coefficient of t"/r! in the expansion o 
in x. 

Explicitly, By = 1, B,=—}, B.=1, B, = 
B; = B, = B, = (etc.) = 0. . 

There are variations in the notation and some writers give 
B, = —}, B, =}, B; = — p ete. 


7, is defined as the numerical 
f t/(e! —1) as a power series 
—; B, =; 


GU z 


Bernoulli Polynomial 
The Bernoulli polynomial B(x), 


of order » and degree r 
is defined as the coefficient of tr 


t n 
lint ax si == at, 
! in the expansion of (=) e 
Bernoulli's Theorem 

À theorem propounded by James Bernoulli in the four 
of his Ars Conjectandi which was published in 1713 after hi 
in 1705. Effectively it is a proposition i 


th part 


or, to put it another 
binomial distribution 
mean value p tends to 
be, o being the standard 


(q--p)" lying within a range eo of the 
unity with increasing n how 
deviation 4/ (pq/n). 

Bernoulli himself seems to have regarded the theorem as some- 
thing beyond a mathematical proposition, perhaps a justification 
of a frequency theory of probability, 


ever small e may 


Bernoulli Trials 


ity of appearance of a “ successful ” event remains 
constant ; the distribution of successes j 


ses is then given by the binomial 
or Bernoulli distribution, d e 


Bernoulli Variation 


A Sampling situation in w 
Population of attributes such 


hich member: 
is Constant ; hence the samp 


3 are chosen from a 
that the probability of occurrence 
ling distribution of occurrences in 
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samples of fix ize is bi 7 
Cap f fixed size is binomial. The term is used in contra- 
tion to Lexis and Poisson Variation (q.v.). 


Bernstein's Inequality 
Ani i i 
af inequality of the Bienaymé-Tchebycheff type (q.v.). If a 
of order n has mean q and variance c? and if the absolute moment 
r 7, v,, exists and obeys the inequality 
wi | vr Shot s, 
tere À is some constant, then 
2.2 
P (|z—a | >to} <2ex Teen. 
| | } <2 exp 2g? -+2hto, 


Bernstein's Theorem 
A : e 
varias form of the Central Limit Theorem (q.v.) for dependent 
es, given by S. Bernstein in 1927. 


Be 
i Function Distribution 
Sam Mid distribution which in 
aies e, the distribution of the covaria 
Ex es involves a Bessel function of the secon 
Bument, 


volves Bessel functions. For 
nce of two normal correlated 
d kind with imaginary 


B 
est Critical Region 
See Critical Region. 


B 
est Estimator 


prove estimation of populatio e t 
“best ” by the sample raises the question whether there is a 
which estimator. The answer depends mainly on the criteria 
here are laid down as to the ** goodness » of an estimator. If 
etter + a criterion which distinguishes one of two estimators as 
etter han the other and if there exists an estimator which is 
7a; than any other, it is said to be the best. 
(q.v.) "is eriteria have been suggested, 2-9: 
true Bus. aim variance (q.v.) or closeness (q.v 
B at a “ best ” estimator exists. 
est Fit 
See Goodness of Fit. 


Be 
a; Coefficients 


hi 

itio expression occurs in two 

e Often” to denote the coefficien 
n represented by the letter B; 64: 


inni Bet Bt EX 2 


n parameters from information 


that of sufficiency 
.) It is not always 


distinct senses : (a), in elementary 
ts in regression equations, which 
the linear equation 


+B,Xpt€: 


Stati 
ar 
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(b) to denote the moment-ratios (q.v.) 


; especially those used by 
K. Pearson (1895) to describe ske 


wness and kurtosis. 
Beta-distribution 


The term Beta-distribution is usually applied to the form 


2-1 (]. 3448-1 
an Ba 7 dx, 0<x<1l; a, B>0. 
A second form, 


1 "m, sometimes known as a Beta-distribution of the 
second kind, is 


4-1 
dF = St EA " e < H 
BB gar Y 0<y<0; a, B, >0. 


This is easily transformed into the first t 


el tti = 1/(1 j 
It has also been referred ype by putting x [1 +y) 


to as an “ inverted ” Beta-distribution. 


ose of the second kind are a 
I distribution (q.v.). 


Between-groups Variance 
See Inter-class Variance. 


Bhattacharya 's Distance 


A. measure of the “ distance ” 


between two Population: 
frequency functions are f(x) and y di 


(x) the distance is given by 
Ka 
are cos J {f(@) g(x)} dz. 

_ 


If the 


Analogous expressions can be 


given for discontinuous and multivariate 
distributions. 


Bias 
Generally, an effect which deprives a statistical 
representativeness by systematically distorting it, as dist 


a random error which may distort on any one occasion bu 
out on the average. 


For bias in estimation see Unbiassed Estimator. 


result of 
inct from 
t balances 


Biassed Estimator 
See Unbiassed Estimator. 


Biassed Sample 


A sample obtained by a biassed sampling process, that is to 
say, a process which incorporates a systematic component of error, 
as distinct from random error which balances out on the average, 


DT NN DE 


inevi 7, subject to 
Non-random sampling is often, though ee pb m theo 
bias, particularly when entrusted to subjective j 
part of human beings. 


Biassed Test 2» M rer probability of 
A test is said to be biassed if it gives pup aere. 

rejecting the hypothesis under test (Ho) Expressed in another 

hypothesis (H,) is true than when Ha T a the power function 

way if the hypothesis under test is 0 = y x oint @ + 04 then the 

(q.v.) of the test has a minimum value at a p 

test is biassed. 


COR is oe mé, in the middle of the 
$ lity derived by Bienayme, z 1 Tcheby- 

(regioni It is a special case of Em Kom er in fue 

cheff Inequality (q.v.). The inequality is generally 

form 


P{|x—a|>t} <P 


i a 
Where E(x) = a and E(x—a) = o? exist Fa d, ec rad 
ite probability that s variate will differ from da ™ y probability 
than ¢ times its standard deviation is at pim a 3 pet crude but 
distribution. 'The limits so placed are in genera f stochastio con- 
the inequality is a valuable one in the maia o 
vergence. [See also Camp-Meidell Inequality.] 


Bifactor Model 


3 EE is an 
A model of factor structure, due to Bonis Sa ee: 

extension of the simple two-factor model er indi factor and 

that a battery of tests can be analysed into È D 

a number of mutually exclusive group factors, e.g. 


Factor 
Test a b e 4 
(ER e. g 
2 zc 
3 x ji 
4 x z 
5 x a 
6 © E 
u.s of Oe : * sb" ton, 
The factor “4” is the general factor with fac Lë s of tests; 
H. "d" associated with mutually exclusive group 


Ho ds 
Be for 9xample, occurring in tests 1 and 2 but not elsewher 
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Bimodal Distribution 
A frequency distribution with two modes (q.v.). 


Binomial Distribution 
If an event has probability p of appearing at any one trial, 
e [n 
the probability of r appearance in x independent trials is ) ep", 
e 


where q =1—p. This is the te 
expansion of (o +p)" 
forr=0, 1, … 


rm involving p” in the binomial 
, Which, since it arrays the various probabilities 
- ^, is known as the binomial distribution. It is 
also known as the Bernoulli distribution after James Bernoulli 
who gave it in his (posthumous) Ars Conjectandi in 1713. 


Binomial Index of Dispersion 
A statistic for testing whether a set of samples is homogeneous 
h respect to some common attribute. 


If there are k samples of sizes nı ny with proportions 


Py ++. px and p is the mean proportion for all members together, 
i.e. 


wit 


k k 
p=(2 mp;)l Sch 
i-1 i= 
the index of dispersion is 


E n,(p:—p)?/{p—p)}- 
i=1 


The significance of the index, as denoting departure from homo- 


geneity, may be tested in the x? distribution with k—1 degrees of 
freedom. 


The index is a particular case of the Lexis ratio (q.v.). 


Binomial Probability Paper 


A graph-paper with a grid which is specially designed to facilitate 
the analysis of enumeration data, i.e. data in the form of Proportions 
or percentages from a binomial population. Both the rectangular 


coordinate axes are graduated in terms of the square-root of the 
variable. 


Binomial Variation 
Another name for Bernoulli variation (q.v.). 
Bipolar Factor 


In factor analysis, a factor which is pater ri With 
some variates (tests) but negatively correlated with o - When 
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A : isable quality, before 
Such a factor is identified with some S S Za 
or after rotation, it is regarded as poten cdo e.g cowardice 
may have a negative as well as a positive ee as H quality in 
as opposed to bravery, cowardice being regarde 
n : very. 
itself and not as mere absence of braver} 


Birth-and-Death Process a wé 
i Se 

opulation the members War: E 

ra se i The types mainly studied have re y 
simple laws of reproduction and mortality. 


Birth Process š system 
A stochastic process describing the nr a 

in which individual members may give vas where the variate 

The expression is often confined to the be +1, the probability 

(population) increases only by jumps pe asymptotically A,dt. 

: l in time ; pus i È 

de au = do t. [See also Poisson Process, Branching 
re A, may 

Process, ] 


Birth Rate f births actually 
is the number of bir 
or irth rate of an area is o de the popula- 
BC în that area 2 pre Sn T time 
ti estimated a F HS “ per 1000 of 
EN Fou usually expressed in terms of “pl 
a e r t 
Population ”, . ble of considerable refinemen 
This cr irth rate is capable ` ed in the analysis 
E s specific keene MN to allow for 
: Dën » example, it may A ild- 
SSC ik the mono of the female population in the chi 
tili te. 
bearing age groups. [See also Fertility Rate ] 


Biserial Correlation . "relation of 
Originally, a coefficient designed to c m variate 
two qualities, one of which is represented di presence or absence 
the other a simple dichotomy according to loyed is Pearson’s 
of an attribute. The coefficient usually emplo) 
iserial y, i “ biserial ” 
Later (1909) Pearson extended pen and 
< case where both characteristics This has not come into 
Proposed a coefficient known as biserial r. 


mS, being replaced by tetrachoric correlation (q.v.). 
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Bit 
An abbreviation for Binary Digit, which is a digit of a number 


written in the scale of two ; for example the number 2 is expressed 
as 10, 4 as 100 and 8 as 1000. 


In modern communication theory the term also refers to a 
single piece (bit) of information conveyed by an electrical impulse, 


Bivariate Binomial Distribution 


An extension of the binomial distribution to the case where 
a member can exhibit success or failure in each of two attributes. 
If the probabilities of success for the attributes are denoted by 


fiv Pro» Por and po, the probability of x successes of the first and 
y of the second in a sample of s is given by 


g Ke AT CA € ot vi et 
Oz zo] 
where the summation takes place up to i = the smaller of a, y. 


Bivariate Distribution 


The distribution of a pair of variates x, and t», Written for the 
continuous case as 


dF = f(a, £2) de, de». 


For discontinuous or grouped data the distribution may be set 


out in a rectangular array known as a bivariate or correlation 
table. 


Bivariate Normal Distribution 


Two variates x, and x, with means m, and mz and variances 
a,” and os? are distributed in the bivariate norm 


al form if their 
distribution function is given by ; 


em i 1 
o | IPB 


Ti M 2p(1,—m,)(x,—m,) To—Ma\? 
{( Br ) 910% i ssl > d d SCH 


Oz 


where p is a parameter not greater than unity in absolute value. 
For any fixed x 


‚(or Zo) the variate x, (or a) is normally distributed, 
The parameter p is (or ought to be) called the correlation parameter, 


Blakeman's Criterion 


In the regression of y on x the correlation ratio (n°) measures 
the variation of means of arrays: the total sum of squares of 


— a 
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deviations of means of arrays from the hypothetical regression 
line is given by (n2—R?)/(1—R*) where R is the correlation co- 
efficient between the variable y and its value Y yielded by the 
regression line. A comparison of this quantity with its standard 
error is called Blakeman’s Criterion. A test of non-linearity of 
regression is nowadays usually carried out by variance-analysis. 


Block 

The name given, mainly in experimental design, to a group of 
items under treatment or observation. For example, a block 
may comprise a group of contiguous plots of land, all the animals 
in a litter, the results obtained by a single operator, or meteoro- 
logical observations on a series of days at a given place. The 
general purpose of dividing all the material in an experiment into 
blocks (or of regarding it as so divided by the circumstances of 
the case) is to isolate sources of heterogeneity ; the items in a block 
being so far as possible homogeneous and uncontrolled variation 
in the experimental material being measured by comparisons 


between blocks. 

The variati 
divided (by variance-analysis) into 
plocks and effects due to variati 
known as interblock and intrablock effects (variances, etc.) 
The expressions “ interblock ” and “ intrablock 
both in the general sense and in the specialised 
Thus for estimates of certain treatment 
n" may be the reciprocal of the most 
so Incomplete Block, 


on in the experimental observations is usually 
effects due to differences between 
on within blocks; these being 


respectively. 
information " occur 
sense of information (q.v.). 
comparisons the “ informatio 
efficient estimator if it exists. [See al 
Randomised Block.] 


Block Diagram 
A block diagram is made up of vertically placed rectangles 
situated adjacent to each other on a common base line. Where 


the characteristic to be depicted is quantitative the height of the 
rectangles is usually taken to be proportional to this quantitative 
variable. When this kind of diagram is used to portray a frequency 


distribution it takes the name of Histogram (q.v-)- 


Boole’s Inequality 
y Boole in 1854 to give the limits 


An inequality developed b 
to the frequencies in certain logically defined classes in terms of 


the frequencies in other classes. It has application in probability 
theory. One simple form states that if Az, Ag, cn An Bro Tem. 
patible events, the probability that at least one occurs is not greater 
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than the sum of the probabilities that each occurs independently 
of the occurrence of the others : 


1— P(not-A,, not-4,, ..., not-A;,)<P(A,)+P(A,)+...+-P(A,). 


Bose-Einstein Statistics 

In statistical mechanics one possible basic assumption concerning 
states and energy levels is equivalent to supposing that r distinguish- 
able particles are distributed among » cells (r<n) in such a way 
that each of the n” arrangements is equally probable. This gives 
rise to the Maxwell-Boltzmann statistics. If the particles are 


n-+r 


mp anre 
indistinguishable there are > ) distinguishable arrangements 


and if these are taken as equally probable there result Bose-Einstein 
statistics. As a particular case, if not more than one particle 


may appear in any cell there are J equally probable arrange- 


ments ; and these form the basis of Fermi-Dirac statistics. 


Bowley Index 
See Marshall-Edgeworth-Bowley index. 


Branching Process 


A stochastic process describing the growth of a population 
in which the individual members may have offspring, the lines of 
descent “ branching out ” as new members are born. 


Brandt-Snedecor Method 
A name sometimes given to one of the formule for calculating 
x from a 2xn table. If the frequencies in the ith column of the 
table are a; and b; and p; = a,/(a;+b;), q; = 1—p; p = Za;/Z{a;+b)), 
q = 1—p, the summation taking place over the n columns, 
1 (Za? | 
2 = —12Z(agp)— ¡HL 
Y = gg eni St) 
Bravais Correlation Coefficient 
An obsolete synonym for the correlation parameter in bivariate 


normal variation; and, by extension, to the product-moment 
correlation coefficient (q.v.) which estimates it. 


Brownian Motion Process 


An additive stochastic process (q.v.) in a real variate x, such 
that x,—x, is normally distributed with zero mean and variances 
c? | t—s |, where o? is a constant. 
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Bulk Sampling 

The sampling of materials which are available in bulk form, 
that is to say, it is the population which is in bulk ` the term does + 
not mean the drawing of a sample in bulk. Examples of such 
sampling would be the sampling of a shipment of coal for ash- 
content, or of tobacco for moisture content. 


Bunch-Map Analysis 

The technique of the bunch-map is central to the method of 
confluence analysis (q.v.) proposed by Frisch (1934) In order 
to guard against the appearance of unexpected relationships 
between the variables of a multivariate system he proposed to 
examine all possible subsets of regression coefficients in the complete 
set. If these subsets are drawn on standard diagrams, the 
representation of any set of regression coefficients (obtained by 
minimising the sum of squares in the direction of each variate 
in turn) produces a pencil of beams diverging from the origin— 
a “ bunch " of lines. 

The main object of this presentation is to judge the effect on 
a set of variates of introducing a new variate. A new variate is 
judged useful if it tightens the bunch or changes the general slope 
of the bunch, and the coefficients obtained by minimising the sum 
of squares in the direction of the new variate yield lines lying 
between those already derived. On the other hand, if the intro- 
duction of a new variate scatters the beams the variate is said 
to be detrimental. 


Buys-Ballot Table 
A method of tabular presentation of a time-series used by 
Buys-Ballot (1847), in his meteorological investigations, for the 
purpose of investigating periodicities. If, for example, a series is 
Suspected of containing a systematic element with period p then 
the data are arranged as follows : 
u, Uy Ug awe eo Uy 
Ups Mag peg + + + =. Uap 
for as many rows (m) as there are terms in the series: any terms 
at the end being neglected. ; 
The column totals will emphasise the systematic effect of period p 
at the expense of other elements which will tend to cancel out, as 
their differing periods will get out of step between the rows. Any 
purely random components will be reduced in effect due to the 


summing up of the m rows. d : i 
This form of table is also used for estimating the seasona 
pattern of a series after it has been corrected for trend. 


Lo) 
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Call-back 


The inability of an investigator to make contact with a particular 
designated sample unit at the first attempt raises certain problems 
of bias due to non-response (q.v.). One method of dealing with 
this is for the investigator to “ call-back " on one or more occasions 
in order to establish contact. ë 


Camp-Meidell Inequality 


An inequality of the Bienaymé-Tchebycheff type (q.v.) in 
which the limits are more precise, the extra precision being obtained 
by imposing additional conditions on the probability distribution. 
For distributions which are continuous and unimodal the inequality 
states that 


4 

P{ |2—po | >A7)< DE 

where po is the mode and 7 is defined by 7? = o+(u—p), o? 

being the variance and y the mean. It is a particular case of the 
Gauss-Winckler inequality (q.v.). 


Campbell's Theorem 


An evaluation of the asymptotic distribution of the sum of the 
effects of random impulses acting with given intensity on a damped 
system. 

The impulses are assumed to oceur at times in accordance 
with a Poisson process with parameter A. Each impulse has a 
given intensity a and has an effect aÿ(t) after time t has passed. 
Let 0(t) be the sum of the effects of all impulses occurring prior to 
timet. Then for too, the mean and variance of A(t) are respectively 


i | j mé, da? f OI? 


Ganonical Variate (Correlations) 

In multivariate analysis it can be shown, following Hotelling 
(1936), that variates x, ... x, and %p41 +++ To, CAN be transformed 
linearly into variates À, ... À, and A 


941 +++ Apyq 80 that (a) the 
members of each group are independent among themselves, (b) each 


member of one group is independent of all but one member of the 
other and (c) the non-vanishing correlations between members of 
different groups are maximised. These quantities are called 
canonical correlations and the two sets of transformed variates 
A... Ay and 1,4... Aen are called canonical variates. The 
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process of finding the appropriate transformation involves the 
reduction of two quadratic forms and an associated bilinear form 
to their respective canonical forms in the mathematical sense. 


Capture/Release Sampling 

A method of sampling specially suited to the estimation of the 
size of total populations of wild animals. It is also known as 
capture-recapture sampling. The method was practised by Lincoln 
(1930) and involves capturing, marking and releasing a random 
sample, say, of animals of a particular kind. Subsequently, a 
further random sample is taken and the proportion of marked 
animals in this sample forms the basis of estimates of total popula- 
tion. [See also: Lincoln Index.] 


Carleman's Criterion 

Under certain conditions it is possible for two different distribu- 
tions to have the same set of moments. Criteria are therefore 
desirable to decide when a set of moments determine a distribution 
uniquely. One such, advanced by Carleman (1925), states that 
a set of moments pa, p Etc. not necessarily about the mean, 


determines a distribution uniquely if: 


Des. . (for distributions ranging from — oo to 00) 
y 1/2j 
j=0 (Hoj) 
ch > dl. (for distributions ranging from 0 to 00) 


o WB 
diverges. This was generalis 
multivariate case. 


ed by Cramér and Wold (1936) to the 


Carli's Index 

A simple index-number of prices P 
Tf the prices of a set of commodities in 
are respectively Do Po» po”, ete. and Pw Pn 
index-number is given by 


1 (Pn 
Ap 
Ion = Xp, 


dities and the summation extends 
s an unweighted index of price- 


roposed by Carli in 1764. 
the base and given period 
1 Pn, Ct., Carli’s 


where k is the number of commo! 
over all commodities. It is thu 
relatives (q.v.). 


Cartogram 


A device for displaying $ 
nature by means of a symbol 


tatistical information of a descriptive 
onamap. The symbolism may take 
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various forms according to taste, e.g. dots or circles of varying 
density, or shading in black and white, or use of a full range of 
colours. The various forms of cartogram are particularly convenient 
for portraying data according to geographical distribution. 


Cascade Process 


A general class of stochastic process arising, inter alia, in the 
study of cosmic rays. In general, the collision between a primary 
electron and some material substance gives rise to a cascade of 
secondary electrons, which may generate further cascades, and 


so on. The process is a member of the class known as birth-and- 
death processes, 


Category 


A homogeneous class or group of a population of objects or 
measurements. The category may be styled after one of the finite 
characteristics of the population or according to the limits of 
measurement for which observations are to be allocated to that 
category or frequency group. For example, people may be 
categorised according to Sex (Male or Female) or Age next birthday 
(1-5 years ; 6-10 ; 11-15; 16-20; and so on) 


Cauchy Distribution 
The name generally used to denote the continuous distribution 


dx 
=, joe 
Tratten «o 


y by convention, 


It is a particular case of “ Student's ” distribution with one 


degree of freedom. [See t-distribution.] 


Cause Variable 


When a relation such as y = f(x) is inter 
Sense, e.g. y is regarded as “ caused by >” 
called a cause variable and the former 


cause variable is also known as an explan: 
Regression.] 


preted in a causal 
x, the latter is sometimes 
an effect variable, The 
atory variable. [See also 


Cell Frequency 


‚When a frequency-distribution ig classified into categories, 
univariate or multivariate, the sub-categories are Sometimes known 


as cells ; the frequency with which observations fall into a particular 
cell is the cell-frequency. 


=" 


Pty au 
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Censoring 

A sample is said to be censored when certain values are unknown 
(or deliberately ignored) although their existence is known. The 
term is usually employed in those cases where, of a number n of 
values existing, only the % smallest or the % largest are observed ; 
that is to say, the censoring takes place with reference to an 
arbitrarily chosen number E and not by reference to a fixed variate 
value. The ignoration of values exceeding a fixed value would 
be described as truncation (q.v.). 

There are, however, borderline cases which are sometimes 
called truncated and sometimes censored. For example, if x shots 
are fired at a target and only & hits are recorded, the sample of k 
may be regarded as truncated by the size of the target; but it 
sacrifices information about the accuracy of the gun to ignore 
the n—k misses and the sample of n might be regarded as censored, 
although the number % is not at choice. It seems preferable to 


regard such cases as censored. 
It also seems better to avoid speaking of censored distributions. 


Census 

An enumeration of a population or group at a point in time 
with respect to well-defined characteristics : e.g. Census of Popula- 
tion; Census of Production ; Traffic Census (on particular roads), 
The word is used to denote a complete enumeration as distinct from 
the partial enumeration associated with a sample. The expression 
» sample census ” is sometimes encountered but is better avoided. 


Centile 
An abbreviated form of “ percentile” (q.v) not in general 
use, but frequently found in the statistical literature of psycho- 


logical and educational testing. 


Central Confidence Interval 
A confidence interval for a paramete 
limits t, and t, is said to be central if 
P{(0—t,) <0} = P{(tx—0)<0}. 
symmetrically placed 


r 0 with lower and upper 


The values f, and t, are then, in a sense, 
with respect to 6. 


Central Factorial Moments . 
Strictly speaking, this expression ought to mean the factorial 


moments (q.v.) about the centre or some central value. Actually 
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the term is sometimes applied to the factorial moments calculated 
about some point near to a central value as distinct from the ends 
of the range. 


Central Limit Theorem 


This theorem, which, although due to Laplace, was first proved 
rigorously by Liapounoff (1901) is the one which gives the normal 
distribution its: central place in the theory of probability and in 
the theory of sampling. In its simplest form the theorem states 
that if » independent variates have finite variances then their 
sum will, when expressed in standard measure (q.v.) tend to be 
normally distributed as n tends to infinity. It is 
sufficient condition for the validity of the theorem that the 
variances obey a condition which may be roughly expressed by 
saying that no one is large compared with their total. More 
general theorems relating to variates which do not have finite 


variances or which are correlated may be proved and are also 
known as central limit theorems. 


a necessary and 


Central Moment 


Strictly speaking this expression ought to mean 
does mean) a moment taken about the centre of a distribution, 


i.e. the mid-point of its range. More usually it signifies a moment, 


about the mean. When the distribution is symmetrical the meanings 
coincide. 


(and occasionally 


Central Tendency 


The tendency of quantitative data to cluster around some 
variate value. The position of the central value is usually deter- 
mined by one of the measures of location such as the mean, median 
or mode (q.v.). The closeness with which values cluster round 
the central value is measured by one of the measures of dispersion 
such as the mean deviation or standard deviation (q.v.). 


Centre (of a Range) 


In a specialised sense the phrase “ 
Sometimes used to denote the variate 
between the two extreme-variate values d 
Sometimes refers to tho mid-point of the 


centre of a sample ” is 
value which is midway 
correspondingly “ centre ” 
range of a distribution. 
Gentre of Location 

When 


parameters of location and scale are simultaneously 
under esti 


mate it is possible to choose an origin such that the 


m 


i^ 


, example, the chain-relative used 
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maximum likelihood estimators are uncorrelated. The origin so 
defined has been called (R. A. Fisher, 1921) the centre of location. 


Centroid Method 
In factor analysis, a method developed by Burt and Thurstone 


for the extraction of factors. It relies on the idea that if the 
variates (tests) are represented as a set of vectors a common factor 
may be represented by a vector which passes through the centroid 
(centre of gravity) of the terminal points of the set. The method is 
much easier to apply than that of principal components (q.v.) 
but suffers from substantial disadvantages. 


Chain 


A sequence of terms such 
defined way upon the previous 


that each term depends in some 
term or terms in the series; for 
in the calculation of index-numbers 


upon the chain-base method. 
The term chain is also use 
processes where the value at one 
previous points apart from a random element; or more exactly, 
the probability distribution at any point, conditional on certain 
previous values, is otherwise independent of past history. The 


most common case is the Markoff chain (q.v.). 


d in connection with stochastic 
point is determined by values at 


Chain Index 


An index-numbér in which 
related to a base in the previous peri 
18 related to a fixed base. The comp 
18 usually made by multiplying conse 


numbers, which, as it were, form 2 chain from on! 


For example, if the value of the index for period 2 based on period 1 
{ 0 is Io, the chain index for 


is I and that for period 1 on period à € 
period 2 based on Bos? 0 is Ig X Ii (divided by 100 if the index- 
numbers are based on 100 as the standard). 

In practice chain index-numbers are usually formed ; from 
Weighted averages of link-relatives, namely the values of magnitudes 
for a given period divided by the corresponding values in the 


Previous period. 


the value at any given period is 
od, as distinct from one which 
arison of non-adjacent periods 
cutive values of the index- 
e period to another. 


Chain-relative MS R 
See Chain Index. The term is synonymous with Link-relative. 


Changeover Trial 3 " 
An alternative name for an experiment or trial using a Cross- 
Over design (q.v.). 
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Chapman-Kolmogoroff Equations 
A set of equations used in the theory of stochastic processes, 


giving the state of a system (as a probability distribution) at a 
certain time in terms of the known states at previous times. 


* Characteristic (Carattere) 

In Italian usage, “ carattere ” has much the same connotation 
as the English “ characteristic " used as a substantive. It may 
refer to quality or to quantity (carattere qualitativo o quantitativo). 
A periodic characteristic (carattere ciclico) is one whose values 
follow a periodic series, An atypical characteristic (carattere atipico) 
is one with a value differing from the most usual. 


Characteristic Function 


The characteristic function of a variate x 
Value: E(e‘'*) where t is a real number. 
as 


is the Expected 
This may also be expressed 


do) = ih eitz F(a) 


EEN 
or similar formule for discontinuous variates, F(x) representing 
the distribution function. 


Similarly, the characteristic function of several varia 
+ Tn 18 the expected value of exp (+... ritum.) 
The expression is often abbreviated to c.f. 


tes m, 


Characteristic Root 


The characteristic root of a square matrix A is a value À such 
that |A —AI| — 0, where I is the identity matrix. For a pxp 
matrix there are, in general, p such roots, They are also known as 
Latent Roots and Eigenvalues. 

The corresponding row-vectors u or column-vectors v for which 

uA=Au or Av—)v 
are called characteristic vectors. 


Charlier Distributions 


A little-used term denoting the family of frequency distributions 
generated by a Gram-Charlier Series. 


r [See ‘also Gram-Charlier 
Series—Type A, B and C.] 


Charlier Polynomials 


_ The name given to a class of polynomial derived by Charlier 
In connection with the Gram-Charlier Series of Type B (q.v.). 
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" EN S emm? $ 
y(m, x) is the Poisson term "1 and p is the operator 
(backward difference) defined by 


y ym, 2—1) = ylm, x2)—y(m, x—l) 


the polynomial G, is defined by 
v pM ; 
die = (7p v(m 2 
| y(m, x) 
or equivalently 
dr 
G,(m, 2) = 7 ylm, 2) 
an 


dm 
y(m, x) 
Chi-squared Distribution 
A distribution first given, apparently, by Helmert in 1875 
11900. Its frequency function 


vag rediscovered by Karl Pearson il 
1 2 2 
db = da dx Devise 

FT) Ga X X 


is an incomplete gamma-function 


f the Pearson Type III distribution. 
ded as that of the sum of squares 
andard form. The parameter 


f freedom (q.v.). 


7 the distribution function 
edv). Tt is a particular case O 
of The distribution may be regar 
> da i dgr normal variates In st 
nown as the number of degrees O 


Chi-squared Statistic LCE 

Strictl : pression should Te ate to a 

: y speaking, perhaps, D > 

Statistic which is distributed as chi-square Gé), namely as abe 
variates. For 


sum of : dar 
Seen ndent standar TR 
quares of independ ne senally relates to à statistic 


histori 

rical reasons, however, it Sn 

Sé a particular kind which is, a8 ® general rule, distributed more 

E less approximately in the x? form. [fa set of t gane is SA, 
ver k cl d frequency in the jth class is 

asses such that tho der E that class is vj the 


n 5 
j and the theoretical (expected) frequency I 


Statistic 
: 2 

y (nv) 
: Bei pv. 
i " 
i Pal tho x2 statistic, OT simply the value of Y for m. GE 
y quud us test agreement between Observation, © 

hesis 25 represented by the v; 


Te 
Presented by the n,, and hypotl 
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Chi-squared Test 


A test of significance b 


ased upon the chi-squared statistic. 
Such tests occur in many wa 


ys, the most prominent being : 
(i) An overall goodness-of-fit comparison of observed with 
hypothetical frequencies falling into specified classes $ 


(ii) Comparison of an observed with a 


hypothetical variance 
in normal samples ; 


(iii) Combination of probabilities from a number of tests of 
significance [see Combination of Tests]. 


Chi-statistic 


The chi-statistic is the Square root of the more familiar chi- 
squared statistic (q.v.). 


Chunk Sampling 

À term introduced by Hauser in connection with the technique 
of sample surveys and defined as a “ slice of a population " dictated 
by convenience rather than representativeness, Examples of the 
“chunk” are: the first n returns in any postal ballot; a group 
of people who happen to be handy 


and amenable to questioning. 
Circular Chart 
A method of diagrammatie re 


Circular Distribution 


A frequency distribution of a variate whic 
27, 80 that the frequency may be regarded as di 
circumference of a circle. The term is used esp 
which have a period of 27 (by a suitable change of scale if necessary) 
so that the probability density at any point a is the same as that 
at any point a +-27r for integral values ofr. Itis usually expressed 
in terms of an angle 0. The analogue of the normal distribution 
in this class, the so-called circular normal distribution, ig given by 


0<0<2n, 


h ranges from 0 to 
istributed round the 
ecially of phenomena 


DÉI = ek cos (799 [251 (k), 
where I,isaB 


essel function of the first kind of 
It was derived 


imaginar ar 
by von Mises in 1918. Eary argument, 
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Circular Formula 


The application of som 
series may present difficulties owing to 


have no preceding or succeeding terms. 
of six terms there are only five first differences but if, for reasons 


of analytical convenience, it is desired to have six differences then 
this can be secured by reproducing the first term as a “ pseudo ” 
seventh term. ‘This is equivalent to regarding the series as 
“ circular ” and, hence, any resultant formula in the analysis may 
be said to be of circular type. The device is used in serial correlation 
(q.v.) analysis and also for proving the arithmetic of the moving 


average (q.v.). 

More generally, the sa 
stochastic process by reg 
in a circle. The process is 


e operations to the terms of an ordered 
the fact that end terms 
For example, in a series 


me device may be used in a stationary 
arding successive elements as arranged 


then called circular. 


efficient 

elation coefficient which 
ling distribution ab the 
ortant for series of 


Circular Serial Correlation Go 
A form of definition of the serial corr 

gains simplicity of computation and samp! 

expense of some artificiality which is unimp 

moderate length. If a series of values u, ..- un be observed, the 
nk 

kth serial correlation will depend on the sum 2 Uline OVER n—k 
ge 

terms. By putting Wan = Un Unja = us ete. the sum may be 


terms and a correlation coefficient using 


n 
taken as 2 u,u;,, OVer N 


e in its numerator is said to be circular. 


ri i=1 
this form of covariancı 


Circular Test S 
In the construction of index numbers a decision has to be made 

as to the period upon which to base the index. If an index for 

period A based upon period B is Ips SRO dat 
i i i test, derived by Irving Fisher, 

period C is Zog, the circular tes Ce PASOS: 


tl i iod A based upon peri I 
iat the index for period ounded of two stages, the calculation 


be the same as if it were comp 
of À on B and that of Bon C. That is to say we should have 

Ica = Ton Iza: 
d to comparisons between places. Few 


A simila i lie 
: r argument is app. satisfy this test. 


Index-numbers in current use 

Circular Tri 

iads S sots X, Y 
In paired comparisons (d) concerne re i rind XYZ 

and Z, if X is preferred to Y, to Z and also 
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is said (in the terminology of M. G. Kendall) to be circular. The 
circular triad shows inconsistent preferences, in the sense that 


preferences are not being made consistently on a linear scale, and 
no ranking is possible. 


Class 


Apart from its usage in the customary colloquial sense this 
word has some mild specialisation in the theory of frequency 
distributions. The total number of observations made upon a 
particular variate may be grouped into classes according to 
convenient divisions of the variate-range in order to make subsequent 
analysis less laborious or for other reasons. A group so determined 
is called a class. The variate-values which determine the upper 
and lower limits of a class are called class boundaries ; the interval 


between them is the class interval; and the frequency falling 
into the class is the class frequency. 


Class Mark 


A term sometimes used in elementary statistics, but obsolescent 


for advanced work, to denote the mid-value of the class interval. 
[See Class.] 


Class Symbol 


In the theory of attributes, a letter denoting membership or 
non-membership of a class, e.g. if A denotes “ male ” and a “ female ” 
B represents “ living ” and f “ dead ” AB would represent “ living 
males". In Yule's notation the symbol (AB) would represent the 
number of living males in the population under discussion. 


Sometimes the symbol B is used instead of B to denote not-B, 


Classification Statistic 


In general, a statistic calculated from a sam 
of assigning the population from which the sample emanated to 


one of a number of classes. The term is practically synonymous 
with discriminant function. [See Discriminatory Analysis. ] 


ple for the purpose 


Clisy 


A term introduced by K. Pearson in connection with 
frequency arrays. For any fixed value of one variate x the distribu- 
tion of y's has a third mean-moment Max): the way in Which 


Dall varies with x, or the corresponding (y) with Y, expresses 
the variation in clisy of the distribution. 


bivariate 


A curve showing values of skewness for the different frequency 
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arrays of one variate is called a clitic curve. In plotting these curves 
Pearson apparently used the measure of skewness f,(— 632/1295). 
Kendall (1943) used the term in a slightly different sense to denote 
the graph of the third moment of the arrays against the corres- 
ponding variate value. 

Tf all arrays have the same skewness they are said to be homo- 
clitic; if not, hetero-clitic. Pearson also defined a hetero-clitic 


system as nomic or anomie according as the skewness changes 


continuously or irregularly with the position of the array, but the 


terms have not come into general use. 
[See also Kurtosis, Scedasticity.] 


Closed-ended Question 
See Open-ended Question. 


Closed Sequential Scheme 
In sequential analysis the sampling usually continues until 
either an acceptance or 2 rejection boundary is reached. The 


sample size is not fixed but in order to avoid having (although, 
perhaps, only rarely) to draw large samples before reaching a 
boundary it may be desirable to fix an upper limit to the sample 
size. The scheme is then called “ closed ”. In the contrary case 


it is called “ open ”. 


Closeness, in Estimation 
In a sense defined by Pitman (1937), given two estimators, 

x and y of a parameter ^: ig Prob {|x-0|< |y—0 | }>4 e is 
a “closer” estimator of 0 than y. It has been shown (Geary, 
f x and y is normal the 


1944) that where the joint distribution © 3 norm o 
ae lea of “ closeness ” is equivalent to that of “ efficiency 


(q.v.), in the sense that if x is closer than y, var y < var y. 


Cluster 

A group of contiguous element 
e.g. a group of people living in a sing 
observations in an OT 
part of a field. 


s of a statistical population, 
le house, a consecutive run of 


dered series, oF 2 set of adjacent plots in one 


Cluster Sampling ym s 

When th > ie sampling unit in the population 1s to be found 
d en the bas human beings in households) the sampling 
in groups or clusters (0-9: le of clusters and 


i sam 
is sometimes carried ie pd bee “inet This is known 
observing all the mem ers of € 


as cluster sampling. 
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If the elements are closely grouped they are said to be compact, 
If they are almost equivalent to a geographically compact group 
from the point of view of investigational convenience they are said 
to be quasi-compact. [See also Elementary Unit.] 


Cochran's Test 

A test due to Cochran (1941), 
independent estimates of variance. 
largest estimate of variance to the ti 


for homogeneity of a set of 
It is based on the ratio of the 
otal of all the estimates. 


Cochran's Theorem 


A theorem on quadratic forms stated by W. G. Cochran in 
1934. If z,(i = 1, 2, ... n) are independent standardised normal 
variates and q(j=1,2,... k) are quadratic forms in the variates 


` k n 
% with ranks n(j=1, 2, .., k) and if Do = 2x, then the 
necessary and sufficient condition for the d; 


1 i= 
to be independent y? 
variates with n, 


` 
degrees of freedom respectively is that X n; =n. 
j=1 


Coefficient 


Generally this word has the same meaning as in mathematics, 
but occasionally it is used to denote a dimensionless statistic, 
e.g. the moment-ratio B, as a coefficient of kurtosis (q.v.) or the 
coefficient of product-moment correlation, 
“index ” is also used. 

For particular coefficients see u 


eg. for “ Coefficient of Agreement ”, 
of”, 


nder the appropriate name, 
see “ Agreement, Coefficient 


* Cograduation 


In Italian usage, if two sets of terms, equal in number, are 
arranged each in order of magnitude so as to be both non-decreasing 
or non-increasing, the values of terms with the same ordinal number 
are said to be cograduated, namely to have the same grade (q.v.) 
or rank. The process is called cograduation. N 

If one series is non-decreasing and the other non-increasing 
two values with the same ordinal number are said to be contra- 
graduated (contragraduati). 


À table of double entry or bivariate fre 


In this sense the word ' 


as 
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* Cograduation, Gini’s Index of 

In Italian usage, a measure of agreement between the ranks 
of a set of objects when arranged in rank order according to two 
different criteria. A rank correlation coefficient (q.v.). The indice 
di cograduazione quadratico is the same as Spearman’s p (q.v.). 
The indice di cograduazione semplice (simple index of cograduation) 
may be represented as 


1 n ] 2 
Ti da pia | 
i=l i-1 


nked, the ranks of the ith object according 


when there are n objects ra 
or 1(n2—1) according 


to the two qualities are p; and q; and k is ie? 
as n is even or odd. [See also Spearman’s Footrule.] 


Colligation 
See Association, Coefficient of. 


Combination of Tests 

The combination of a numbe 
tests on different groups of data, 
probability of the tests as a whole. 
fact that if & tests give probab 


k 
—2 2 log p; is distributed as x? Wi 


r of probabilities obtained from 
undertaken so as to assess the 
One such test is based on the 
ilities p, ... Pr the statistic 


th 2k degrees of freedom, 


i=1 A 
provided that the variates giving rise to the p's are continuous. 
In the case of discontinuity various modifications are required. 

* Combinational Power Mean 

Tn Italian usage, a power mean 
values z,, va, ... v, 15 given by 

1 n 
M,=1- 2 sé 
N i=1 


necessary this is called mo 


(media potenziata) of a set of 


Fin 


When distinction is 1 noplane as compared 
with the biplane (bipiana) from ka 
1 fal Jp 

D Za? / mm Zu 
If c members are chosen from the % and multiplied together 
the cth root of the mean of all possible such products 


| Ste si Or 


t È s are raised to power 
is called the combinatorial mean. Tf the «’s ar p p 
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we have the combinatorial power mean (media combinatoria 
potenziata) 


| 1 (e) | er 
— X P ee) q 


oi 


This also is called monoplane in distinction to a biplane form of 
similar type. 


Many of the customary means of statistics are particular cases 
of the combinatorial power mean. 


Combinatorial Test 


A test of significance in which the sampling distribution of the 
test statistic is obtained by the algebra of combinatorial analysis, 
For example, the nature of the process governing the partitioning 
of N units into k groups may be tested by counting the number 
of zero groups. On the hypothesis of equiprobability of occurrence 
of a unit in any group the probability of r empty groups is : 


() 
Pfr | k, N} = X4 Atton 


where A¥—t0N is the (k—t)th le 


ading difference of the Nth power 
of the natural numbers. 


Common Factor 


In factor analysis the factor(s) are classified accor 
way in which they contribute to the variances of variates under 
analysis. Any factor which appears in the variances of two or 
more variates is called a common fact 


or. If the factor appears in 
all the variates it is called a general 


factor. If it is common to a 
group of variates it is called a group factor. 


e A factor appearing 
in only one variate is said to be specific. [See also General Factor] 


ding to the 


Common Factor Space 


In one geometrical representation of a multivariate situation 
the variation is regarded as tal 


king place in a Space of which each 
factor represents a dimension. When there are, say, 
factors and s specific factors the whole factor spac 
n = m+s dimensions. Of this the m dimensional sub 
Common Factor Space. 


m common 
e is one of 
-Space is the 
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Common-Factor Variance 

In factor analysis, that part of the variance of a variate which 
is attributable to the factor or factors which it has in common 
with other variates, the remainder being due to specific factors or 
error terms. It is also known as the communality when expressed 
as a proportion of the total variance. 


Communality 
See Common-Factor Variance. 


Compact (Serial) Cluster 
See Cluster, Serial Cluster. 


Comparative Mortality Figure 

The ratio of the standardised death-rate to the crude death-rate 
in a standard population. It may also be regarded as an index- 
number in the Laspeyres’ form (q.v.). [See also Standardised 
Mortality Ratio.] 


Comparative Mortality Index 
Mortality Figure and is a 


This is a variant of the Comparative Mot ech d 
weighted average death-rate, where the weights are mo ie S 
the actual (current) population and the standard popula n 
this sense it is an index-number of the Marshall-Edgeworth-Bowley 


form (q.v.). 


Compensating Error 
In general, any error which compensates for Po Ep 
More specifically, a class of error with zero mean (unbiassed) an 


subject to the central-limit effect, so that EN I Y e di 
S i out and their e ect become reduced as 
rrors will tend to cancel ou erm is not to be recommended. 


the errors cumulate. In this sense thet 


on Functions) 


Complete Class (of Decisi de 
à a class which contains all admissible 


In decision-function theory, 
decision rules. 


Complete Correlation Matrix 
See Correlation Matrix. 


Complete System of Equations | 
À term used mainly in econometrics to denote the equations 


determining the behaviour of an economic system or pong such 
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a system. The set of equations is sa 


id to be complete when it 
includes all the determinin 


8 equations governing the system (or a 
set from which all equations can be deduced). The point of 
emphasising completeness is that in some cases it is possible to 
estimate parameters occurring in an incomplete set of equations, 


but the estimators may then be biassed, a fact to which attention 
was drawn by Haavelmo in 1943. 


Completely Balanced Lattice Square 
See Square Lattice, 


Completely Randomised Design 

A very simple form o 
ments are allocat 
basis, 


f experimental design in which the treat- 
ed to the experimental units purely on a chance 


* Complex Abnormal Curve 
See * Abnormal Curve. 


Complex Experiment 


Generally, an experiment of a complicated kind, 
specifically, an experiment in which special devices such ag 
founding, splitting of plots, and incomplete blocks, are use 
reduce the error variance associated with certain comparisons, 


More 
con- 
d to 


Complex Table 


A table which shows the classification of a 
to more than two different features ; in disti 
two features of the simple table. 
might be tabulated in a 
status and sex, 


set of data according 


Complex Unit 


A statistical unit of record which is derive 
of two or more simple units, For example : 
capita or net-ton-miles-per-train-mile (which i 
average train load) or shillings-per-week-earne 


d from a combination 
national income per 
3 equivalent to the 
d-per-person. 
Component Analysis 
Component analysis i ivari 
YSIS 18 a branch of mult i i 

represents a, k-dimensional vi eed. O 


ariation as due to a number of ortho- 
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gonal components ; fewer than k if possible, but if not, in such a 
way that a few components account for as much of the variation 
as possible. The components sought in practice aro linear functions 
of the original variates. [See also : Factor Analysis.] 


Component Bar Chart 

A bar chart (q.v.) which shows the component parts of the 
aggregate represented by the total length of the bar. These 
component parts are shown as sections of the bar with lengths in 
proportion to their relative size. Visual presentation can be aided 


by devices of cross-shading or colours. 


Component of Interaction 


See Interaction. 


Component of Variance 
See Variance Component. 


Composite Hypothesis 

A composite statistical hypothesis is frequently defined as a 
statistical hypothesis which is not simple (q.v-). This is not entirely 
satisfactory and in practice the expression usually refers to a 
hypothesis which is “ composed " of a group of simple hypotheses. 
For example, the hypothesis that a frequency function is normal 
with unspecified mean and variance is composite since there is a 
double infinity of values of mean and variance which, when specified, 


would yield a simple hypothesis. 


Composite Index-Number x 

A rather vaguely defined term relating to an index-number 
for which the component series are from groups which are different 
in nature. The definition is somewhat arbitrary n practice since 
much depends upon the point of view of both the compiler and 


user of the index. For example, an index-number of retail prices 
would not be regarded as composite from the point of view of a 
2 in which “ price ” was 


general analysis of the national economy 1 4 
à single element but it would be regarded as composite by, say, a 


trade organisation operating in only one retail market. Ina slightly 
different sense a national index of production or of business activity 
is said to be composite at the national level and also composite 
geographically at a regional level. To be logical, any index-number 
Compiled from more than one homogeneous commodity should be 
called composite ; but the expression has its practical uses. 
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Composite Sampling Scheme 

A scheme in which different parts of the s 
different methods ; for example, a sample of 
might be taken by some form of area s 
and by a random or systematic method i 


ample are drawn by 
a national population 
ampling in rural districts 
n urban districts. 


Compound Frequency-Distribution 
This expression occurs in three senses : 
individuals, each with a frequency- 
form a single set, the frequency- 
said to be compounded of the 
distribution of heights of a pop 
compounded of the distribution: 
(2) A frequency-distribution aris; 
(q.v.) may be said to be com 
individual variates, 
which itself has a dist: 


(1) If several sets of 
distribution, are mingled to 
distribution of the latter may be 
separate distributions; e.g. the 
ulation of human beings may be 
s of heights of males and females. 
ing from the convolution of variates 
pounded of the distributions of the 
(3) If a distribution depends on a parameter 6 
ribution, the distribution obtained b 


y summing 
over @ is said to be compound. This usage appears undesirable, 
since the word “ compound ” then refers to the Way in which the 
distribution was reached, 


not the properties of the distribution 
itself. So also, it appears preferable to refer to à distribution 
arrived at under (2) as “ convoluted ”. 


Compound Poisson Distribution 


À name sometimes given to a distribution 
Poisson distribution of parameter À where À itself 
Tf the distribution of A's is represented by dF (A) 
observing the number % is 


resulting from a 
has a distribution, 
the probability of 


1 o 
PQ) = d | , NAPO), 


Compressed Limits 


. Inquality control, limits which are more stringent than necessar 
in the sense that items falling outside them may still be within 
limits acceptable to the consumer. The object of setting compressed 
limits 1s to reveal departure from a controlled State sooner, or 
with smaller sample size, than might be exhibited by wider limits 


Concentrazione) 
The extent to which a 
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as the proportion of the total exhibited by a given proportion of 
individuals is greater or less. For example, the wealth of a country 
is more concentrated if a greater fraction is possessed by the rich 
and a correspondingly smaller fraction by the poor. 

If the frequency function of a variate is f(x) with distribution 
function F(x); if the range of the variate lies to the right of the 
origin ; and if the incomplete first moment is defined by 


D(x) = =, x f(x)dx 
mJ0 


ete first moment, the graph of ® as ordinate 


where y," is the compl s 
urve of concentration (curva 


against F as abscissa is called the ¢ 
di concentrazione). It is convex to the F axis and ranges from 
(0, 0) to (1, 1). The area between it and the line F = @ is called 
the area of concentration. Twice this area is called the coefficient. 
of concentration or the concentration ratio (rapporto di concentra- 
zione). It is equal to the mean difference divided by twice the 


arithmetic mean. 1 - 
The concentration curve is called curva di concentrazione 


culminante, when its maximum distance from the equidistribution 
line F = 9 falls on the perpendicular to the middle point of such 


line. 


Concentration, Coefficient of 

A coefficient advanced by Gini ( 
It may be defined in terms of the 
to Gini, as 


1912) as a measure of dispersion. 
Mean Difference (Aj), also due 


j : : ifference, Coefficient 
where u,’ is the arithmetic mean. [See Mean Difference, [o 


of.] 


Goncentration, Curve of 
See * Concentration. 


Concentration, Ellipse of 
For a bivariate normal po 
variances o,2 and o,? and correla 
is given by = 
1 2—my y? 2 ka my me) KE (==) | = 
Le {( ) 0102 


Tt is such that a uniform distribution pounded by the ellipse has 


pulation with means m, and ma 
tion p, the ellipse of concentration 


i 


- 
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the same first and second moments as 
If the ellipse of concentr 
inside that of another, the 
concentrated. 


the normal population. 
ation of one distribution lies wholly 
former distribution is said to be more 


Concentration, Index of 


A descriptive index proposed by Gini (1909) to measure the 
extent to which a quantitative characteristic is concentrated in 
a few units. If a variable X can take values 2, ay... x, (in that 
order) with frequencies fr fe +++ fm the sum of the last m units as 
compared with the total sum obeys the inequality 


> 5 fix; Z fi 
ee = e 
Dh fus DNE 


i21 i=1 
and the extent to which these 
is taken as a measure of con 
Other characteristics a deser 
number è such that 


two expressions depart from equality 
centration. For incomes and several 
iptive index of concentration ig the 


n 
2 NE Pi 
i-n—m-41 n-m+1 
n n 
Z fa; 2 f 

i t=1 


* Concomitance (Concomitanza) 
In Italian usage, the relatio; 
especially of the variation of tw 


(positive concomitance) or in Opposite directio 
concomitance), 


n between two vari 


* Concordance (Concordanza) 
In Italian Usage, 
between quantitativ 
have comparable 
that positive value 


a particular form of 
e variables, or 


e cr id 


» M 
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and if S is the sum of squares of deviations of these sums from 
their common mean $ m (n-+1), the coefficient of concordance IW is 


y 128 
` m*(n*—n) 


Complete agreement between the rankings gives W — 1 and lack 
of agreement results in W being zero or very close to it. 


Concordant Sample 

. This concept was introduced by Pitman (1937-38) in connection 
with his distribution-free test of the difference between two samples. 
Given two sets of observations a, ... @n and b, ... Dn with means 


a and b, there are (”” ae equiprobable ways of separating these 
n 


m-n = N observations into two sets of which the available set 
is one. If a—b is defined as the “ spread ” of a given separation 
we choose certain separations (with small spreads) as acceptable 
in the sense that their occurrence does not lead us to infer a real 
difference in parent populations. A set of a’s and b’s which forms 
one of these separations is “ concordant ”. In the contrary case 


they are “ discordant ”. 


Concurrent Deviation 
Let (x, yj), Da Ya)- (Eno Yn) 
from some convenient origin such as tl 


If x;, y; have the same sign they are 
deviation. A coefficient of correlation between x and y may be 


derived as the proportion p of concurrent deviations to the total 
of n deviations. If the 2’s and y’s are distributed in a bivariate 
normal form an estimator of the correlation parameter is given 


by sin imp. [See also Kendall’s tau.] 


be pairs of observations taken 
he means of the za and y's. 
said to exhibit concurrent 


Conditional : : 
In some contexts this word may merely have its ordinary 
t certain conditions obeyed by 


meaning and imply that there exis : red. 
the quantities under discussion. Tt occurs most often in a specialised 
Tf a set of variates tı, Yo, --- Vp, Zeit 


sense relating to variates. 


. x, have a joint frequency distribution the sub-distribution 


fixed is said to be conditional ; 


obtained by holding some of them 
thus the distribution of tı Ya + Y» for fixed &p41 ... v, usually 
Written 

24) 


Fay +++ Ly | Cos £A 


is the conditional distribution of zi, Ta +++ 7» given Zei: +++ Tor 


$ 
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By extension, if certain functions of the z's, say statistics fasse, Of 


are held constant, the distribution of z,, zx, ... x, is conditional 
given ty; ... lg. 


The expectation of any x in a conditional distribution is its 
conditional expectation. The conditional expectations of a set A 
of z's when a set B is fixed is a function of the B set and this 
relationship leads to the concept of regression (q.v.) of A on B. 

In a similar manner, if E and F are events occurring according 
to a probability distribution, the probability of E given the 
occurrence of F is called the conditional probability of E given F ; 


for example, the product-rule of the probability caleulus may be 
written 


P(E and F) = P(E | F)P(P). 


Conditional Power Function 


A concept introduced b 


y F. N. David (1947) in connection 
with the pow 


er of tests of randomness in a sequence of alternative 
events. As in conditional tests (q.v.), the actual sample observed 


is used to define a sample sub-space and the power function 
considered in this sub-space. 


Conditional Regression 


A regression estimated under certain conditions known a priori 
to apply to some of the parameters concerned ; for example, in 
estimating price and cross elasticities from time-series data the 
income elasticities involved can sometimes be assumed to be 
known from cross-section data, It might be better to find an 
alternative name, owing to the intimate connection between 
regression and conditional distributions, [See Conditional.] 
Conditional Statistic 


A statistic whose distribution is conditional, that is to say, 
depends upon Some quantity which is held constant ; the quantity 
in question is usually itself some function of the variables or variates 
entering into the statistic. 


Conditional Test 


A test of signific 
the distribution of t 
of the pare 


ance is sometimes difficult to apply because 

he test statistic involves unknown parameters 

ifficulty may sometimes be 

olen i pe te sampling distribution, 
nly samples which h h 

that of the observed sal B gece te ari 


mple. This is equivalent to making the 


— 
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"n ina sub-population of samples which have a fixed mean. 
The distribution and the inference based on it are then said to be 
conditional. 


Conditionally Unbiassed Estimator 

um estimator t of a parameter @ is said to be conditionally 
2 iassed with respect to statistics Uy, ... Un if the expectation of 
t for constant Uj, ... Un ls ‘equal to 0. Symbolically 


Eu | ry, tay see Un) = b- 


Confidence Belt 


m -— 
The area between the upper and lower confidence limits. 
pp 


Confidence Coefficient 

. The measure of probability a as 
interval (q.v.) expressing the probabilit 
that the interval will include the parame 


sociated with a confidence 
y of the truth of a statement 


ter value. 


Confidence Interval 


If it is possible to define two statistics t 
sample values only) such that, 0 being a parame’ 


P(t, <0<ts) = à 


where a is some fixed probability, the interval between tı and ty 
is called a confidence interval. The assertion that 0 lies in this 
interval will be true, on the average, f the cases 


Y eebe? 
vhen the assertion is made. 


and / (functions of 
ter under estimate, 


ina proportion ao 


Confidence Level 


An alternative term for Confidence Coefficient (q.v.). 
Confidence Limits imi 

The values f£, and ta which form the upper and Joyer rite de 
the Confidence Interval (4-¥-)- 


Confidence Region 

When several parameters are under estimate it may be possible 
to define regions in the parameter space such that there will be 
assigned confidence a that the parameters lie within them. This 
is the generalisation of the confidence interval to the case of more 
than one parameter and the domain 50 determined is called the 


fidence region. 
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Configuration 


A set of n observations on a variate may be represented as a 
vector in n-dimensional space. A number E of vectors in the 
space may be regarded as having geometrical properties of inter- 
relationship independently of the coordinate system. In factor 


analysis, the arrangement of variate vectors among themselves, 
and without regard to any 


frame of reference, is called their 
configuration. 

The expression “ confi 
somewhat different sense, 
the n-dimensional space an 
subspace (eg. a hyperpla; 


guration of a sample ” 
The n observations 
d any set of such 


also occurs, in a 
define a point in 
points lying in a 


ne) may be said to have the same 
configuration. 
“ Configurational sampling " is sometimes used as à synonym 
for grid Sampling (q.v.). 


Confluence Analysis 


A relation between the independent v, 
the indetermin 


acy of the coefficients of 


ariables which results in 
approximate indetermi 


a regression equation (or 


Confluent Relation 
See Confluence Analysis, 


S Conformity (Conformità) 
In Italian usage, the agreement between experimental results 
and those expected according to some theoretical scheme, 


» the size of 
1 comparisons 
order interactions, These particular inter- 
ed unimportant or of little practical con- 


relating to the hig! 

actions may be deem 

oa from a Policy point of view. 
e totality of Possible treatment combinations ; 

À mb 

in each block but ig divided amongst bloc Sai 


S not replicated 
ks in such 


a way that the 
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s but the others are not 


main contrasts can be made, within block: 
with which they 


distinguishable from contrasts between blocks, 
are said to be confounded. 

More generally, when certain comparisons can be made only 
for treatments in combination and not for separate treatments, 
those treatment effects are said to be confounded. Confounding 
is often a deliberate feature of the design but may arise from 


inadvertent imperfections. 


Congestion Problems 

Problems concerned with a process which may lead to congestion 
in a flow of goods or services. An equivalent term more customarily 
used by British writers is “ Queueing Problems ” (q.v.). 


Conjugate Latin Squares 
Two Latin squares are conjug 
columns of the other. 


ate if the rows of one are the 


Conjugate Ranking if : nged in the 
Given two rankings of objects, 1 one is arra : 
natural order and the Siner (correspondingly reatranged) ne 
by 4; and then the latter is arranged in the anne i a 
the first (correspondingly rearranged) designated NEON beers. 
and B are said to be conjugate. For example two ran&ing 


Six objects 0,, Oe... 06: 


0, 05 05 0, 0; 0; 
la Rug ——- 
d ME 
Pee res oes 
rearranged as 0, 0, Os D 0 0s 
A en 
50 
1. ere Re 
PRET rie | be È 
and Os Or 0, De 0, 0; 
Det y ME 
SRL a Cae E 
wee M 


i as conjugate. 
give the two rankings indicated by Aand B jug 
* A 
Connection (Connessione) Ké >. 
D i ( ae d in Italian to denote statistical relation 
Connessione ” is use dest sense. Two phenomena are 


ship or dependence in the wi 
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“connected ” if the distribution of the characteristic associated 
with one depends on the value of the characteristic associated 
with the other. The dependence is said to be actual (concreta) 
if it is deduced from the available data observed, as distinct from 
systematic or limiting (sistematica o limite) dependence which 
relates to populations or infinite sets of observations and is not 
subject to sampling fluctuation. Relationship between the values 


of one characteristic and the means of another is called connessione 


delle modalità medie, a term difficult to render into English. 


variable B be Di Dy - ++. N, members. 
A simple (semplice) index is given by 


D 
Car = ES Z njD,, where N = Zn. 
Ni 


This may be standardised by dividing by its maximum v. 
the mean difference with repetition (q.v.) of the whole group 

A quadratic index may be constructed by using the 
root of 2 n,(2D,)?/N where 


2D, is a quadratic index o 
and may be standardised in the same manner, 


The quadratic index of connection of the me 
to the values of B is equivalent to the correlation ra; 


alue Ap, 

of N. 
square 

f dissimilarity g 


an values of 4 
tio (q.v.). 
Conservative Process 


Process governing the behaviour of a opulation 
which has constant total size but the m r Tas, 
independently one of a finite numb 
consisting of transfer from one state to another, 


Consistence, Coefficient of 


In the analysis of paired com 
inconsistency (or consi: 


terms of circular triad 


be defined ( 


parisons (q.v.) the fundamental 
stency) of preferences ma 


y be expressed in 
S (q.v.). The coefficient of consistence may 
Kendall and Babington 


Smith) as 1— zu for » odd 
n3—n 
24d 
and ] — 


a 
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Consistent Estimator 
An estimator which converges in probability, as the sample 
ameter of which it is an estimator, An 


size increases, to the par 
example of an inconsistent estimator is the sample mean as estimator 


of 0 in the distribution 
dr da — co <a «o. 


WIER 


Consistent Test 

A test of a hypothesis is consistent with respect to a particular 
alternative hypothesis if the power of the test tends to unity as 
the sample size tends to infinity ; and, similarly, it is consistent 
with respect to a class of alternatives if it is consistent with respect 


to each member of the class. 


Constraint 

A constraint in a set of da 
conditions, e.g. that a numb even 
mean, or that the sum of frequencies In 
prescribed constant. a x 

There is another sense in which statistical data may be said to 
be constrained (gebunden). This is the case of subnormal dispersion 
(q.v.) discussed by Lexis. 


ta is a limitation imposed by external 
er of variate values shall have zero 
a set of classes shall be a 


Consumer Price Index , 
A price index designed to measure changes n the cost of some 
[See Laspeyres index, Konyus 


Specified standard of living. 
Conditions.] 


Consumer's Risk 

In quality control, the risk 
of a certain quality q will be accept 
usually expressed as a probability © 


course, o vell as the sampling P À 
to an ak de Sio nd Kind in the theory of testing hypotheses, 


in the sense of corresponding t0 the acceptance e hypothesis 
when an alternative is true. [See also Producer's Risk.] 


which a consumer takes that a lot 
ed by à sampling plan. It is 
f acceptance and depends, of 
lan itself. It is equivalent 


Contagious Distribution 
A class of probability distribu" 
derived from probability distributions 


by regarding those parameters 25 ther 
distributions. The name derives from 


pution of a compound kind, usually 
dependent on parameters 
mselves having probability 
the use of such compound 


CON- 62 


distributions in the study of contagious events such as accidents, 
occurrences of disease or “ persistence ” in weather, [See also 
Compound Frequency Distributions. ] 


Contingency 


The contingency is the difference in the cells of the contingency 
table (q.v.) between the actual frequency and the expected frequency 
on the assumption that the two characteristics are independent in 
the probabilistic sense. If Ji; is the frequency in the ith row and 
jth column and f,. , f.; are the respective row and column totals, 
and if the total frequency is n, the difference in question is 


"USE 
E 
The square contingency ¢? is given by 
"(fi —fs. sn) 
de D Wy Jin) 
? ij Si fs 
The mean-square contingency, usually denoted by x?, is given by 
X = d?[n. 


Contingency, Coefficient of 


A coefficient purporting to measure the strength of dependence 
ween two characteristics on the 


basis of a contingency table, 
In the notation of the previous article, K, Pearson’ 
defined by 


8 coefficient is 
e-( x E gy 
EEN 


Tschuproff’s coefficient is defined as 


(ey) 
"Vf nu) 
Where p, 
d 


d are the number of rows and colui i i 
one mns in the contingency 


Contingency Table 


example, if t 
E 3 ae eat t and a characteristic B 
q en the contingency table will be one o P rows and 
E q 
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A; and By contains the number 
haracteristics. In general, 
is arbitrary. [See also 


columns. The cell corresponding to 
of individuals bearing both of those ¢ 
the order of the rows and columns 
Contingency, Coefficient of.] 


Continuity 
a variate is said to be continuous when it may 


take values in a continuous range. A frequency or probability 
distribution is sometimes said to be continuous when it relates to 
a continuous variate, and sometimes when the function itself is 
continuous. Although in statistical practice the two are often 
equivalent it is better to keep the usage clear by referring to a 
distribution of a continuous variate or 2 continuous distribution 


of a variate as the case may be. 


A parameter or 


Continuous Population 

e A population is sometimes called continuous when considered 
in regard to some variate which is continuous. The usage is not 
very exact, since a population may be continuous in one variate 
and discontinuous in another, but is permissible when the meaning 


is clear from the context. 


Continuous Process er 
A namo sometimes employed to denote & stochastic process 
It is apt to lead 


[x] which depends on a continuous parameter t. g 
to confusion with the continuity of x and is, perhaps, better avoided. 


The same applies to “ discontinuous " or “ discrete " process. 
Contour Level ' 
See Patch. 


* 
Gontragraduation 
See * Cograduation. 


hich this term js used in 
f data under what are 
ternal variations are 


Control 


There are two principal way® an 


ces a set O: 


Statistics. If a rodu 

. process P i 

essentiallp the same conditions and the int ons 

found SET Ts random C the process 15 said to be statistically 
i in fact, equivalent 


ervations are, 


bs N 
WT n distributed according to 


under control. The separa i 
to random drawings from 3 populate 
some fixed probability law. 


The second usage concerns experimentation for the testing of 
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a new method, process or factor against an accepted standard. 
That part of the test which involves the standard of comparison 
is known as the control. 


Control Chart 


A graphical device used to show the results of small scale 
repeated sampling of a manufacturing process. It usually consists 
of a central horizontal line corresponding to the average value of 
the quantitative characteristic under investigation together with 
upper and lower limits between which a stated proportion of the 
sample statistics should fall. Any marked divergence above or 
below these control limits will tend to indicate that new causes 
are at work beyond those responsible for the random variations 
inherent in large scale production. A set of points outside the 
control limits will signal the need for special enquiries for the 
purpose of identifying the new factor(s) at work. 

The two lines are known as upper and lower control limits, 


Control of Substrata 


A term used in sampling inquiries to denote the employment of 
prior knowledge of the population cell-values in an n-way table 
formed according to the n factors which are being used in a scheme 
of multiple stratification (q.v.). 

For example, if a population is stratified by age and sex, a 
knowledge of the number of individuals of each sex in each age- 
group enables the sample to be controlled by these substrata, 
If only the marginal frequencies were known the sample could be 
controlled by strata but not by substrata, as, for example, if the 
numbers of each sex in the population and the age-distribution 
of the population were known, but not the numbers of each sex in 
each age-group. 


Control Limits 
See Control Chart. 


Controlled Process 


An industrial process is said to be controlled when the mean and 
variability of the product remain stable. The variation is then 
due to random effects or the combination of small factors of a non- 
cumulative kind. The expression “under statistical control ” js 


to be avoided in favour of “ statistically in control ” or “ statistically 
stable ”. 
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Convergence in Measure 
See Stochastic Convergence. 


Convergence in Probability 
See Stochastic Convergence. 


Convolution 
Let F(x), Paz), ... El be a sequence of distribution functions. 
The distribution 


P(x) = iv ar)... I. Ple MA d A 


—w EE) 


is called the convolution of the distributions. 
15 sometimes written 

F(x) = Be? Fa" -— Fx). 
) is the distribution 


The relationship 


If the associated variates are independent, F(x 
function of their sum. 


Coordinatograph 
In Indian usage a simple apparatu 
on a plane by using a pair of random n 


s to determine random points 
umbers as coordinates. 


Corner Test 
See Medial Test. 


Cornish-Fisher Expansion faf funeti 
J y ction 
A form of the Edgeworth expansion ol a ett 
used by E. A. n and R. A. Fisher (1937) to tabulate the 
significance points of certain probability integrals. 


Corrected Moment x j À 

A moment of a set of observations which has been pus Or 
Some effect such as tho bias arising from its pang. Fa fom 
a grouped frequency distribution rather than Do = e i ata. 
[See also Correction for Grouping ; Sheppard’s Corrections. 


Corrected Probit 

This term is synonymous with w 
be avoided because of its false im 
value that was previously wrong. 


orking probit (q.v.) but should 
plication that it puts right a 


Correcti inuit: 
ee A ntinuous, but its distribution 


When a statistic is essentially disco A 
function is being represented approximately by à u 
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function, the probability levels can sometimes be more accurately 
ascertained by entering the tables of the continuous function, not 
with the actual values of the statistic, but with slightly corrected 
values. These values are then said to be corrected for continuity. 


Correction for Grouping 


When data are grouped into frequency distributions the approxi- 
mation which becomes necessary by reason of having to regard 
frequencies as being concentrated at the mid-points of class intervals 
may impart a bias to the calculations of the moments of the 
distribution. Under certain conditions it is possible to correct 
for this effect, the best-known corrections being due to Sheppard 
(q.v.). 

Other corrections have been advanced for distributions which 
are abrupt (q.v.) at one, or both, terminals. The problem of average 
corrections (q.v.) has been shown to lead to expressions similar to 
those for Sheppard's corrections. 


Corrections for Abruptness 

A system of corrections to the moments of frequency distribu- 
tions which do not have high-order contact at the limits of the 
range. Such corrections were devised by Pairman and K. Pearson 
in 1919 and were proposed as suitable for use in cases where 
Sheppard's corrections (q.v.) do not apply. 


Correlation 


In its most general sense correlation denoted the interdependence 
between quantitative or qualitative data. In this sense it would 
include the association of dichotomised attributes and the con- 
tingency of multiply-classified attributes. The concept is quite 
general and may be extended to more than two variates. 

The word is most frequently used in a somewhat narrower sense 
to denote the relationship between measurable variates or ranks. 
In Italian usage the two senses are distinguished by different words, 
“ connection" for the wider sense and “ concordance” for the 
narrower sense. Where no ambiguity arises it is used in a still 
narrower sense to denote product-moment correlation (q.v.). 


Correlation, Coefficient of 

A correlation coefficient is a measure of the interdependence 
between two variates, It is usually a pure number which varies 
between —1 and 1 with the intermediate value of zero indicating 
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the absence of correlation, but not necessarily the independence 
of the variates. The limiting values indicate perfect negative or 
positive correlation. 

If there are two sets of observations x, ... x, and y; ... Yn 
and a score is allotted to each pair of individuals, say ge (for the 
æ-group) and b; (for the y-group), a generalised coefficient. of 
correlation may be defined as 

r= Za; bi 
V (Za; 20,5) 
where X is a summation over all values of i and j (i 4 J) from 
l ton. 

This general coefficient in 
and Pearson product-moment correlation 
according to the method of scoring ado 
for example, the scoring is based on variate 


cludes the Kendall 7, Spearman p 
r (q.v.) as special cases 
pted. In the last case, 
values with a;; = %—2; ; 


1j = 391—134. 

If Set values of one variate are associated with positive 
values of the other (measured from their means) the correlation is 
Sometimes said to be direct or positive; as contrasted with the 
Contrary case, when it is said to be inverse or negative. 

There are numerous other correlation coefficients of a different 


character. 


Correlation Index 

An obsolescent term referring to a q 
ES measure correlation where regression D 
variates concerned were not linear. 


uantity which purported 
elationships between the 


Correlation Matri 
atrix 
h correlations between 2; 


For a set of variates tp ++: Un with cort ee 
and x; denoted by r; the correlation matrix 18 the square matrix 


Of values (r,). Its determinant is the correlation determinant. 
The matrix is symmetric since 7;; = "ii "e 

Unless otherwise specified the diagonal elements ri: (i=1,... n) 
are unity and in psychological work the matrix with unit diagonals 
I5 said to be complete. 


Correlation Ratio 
. Ina bivariate frequency table with variates Y and y the correla- 
tion ratio of x on y is defined by 
Sä 


2 = Ww. M 
Ya = Zad) 
Where the summation in the numerator takes place over y-arrays, 
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estimator of a parameter. If ¢ is an estimator of @ in a distribution 
with frequency function f(x, 0) : and if the bias (0) is given by 
b(0) = E(t)—0 
the inequality states that 
o 2) 
ts E 3 & . 
Es 
Results on these lines have been given by many authors and the 


question of priority is unsettled. In English writings the inequality 


is almost invariably known by the names of Cramér and Rao, 
singly or in conjunction. 


Cramér-Tchebycheff Inequality 


An inequality of the Bienaymé-Tcheb 


ycheff type (q.v.) depending 
on the second and fourth moments, namely 


Pija | >to} e — te _ 
> I4 — 2893 Eti 
where o? is the variance and y, the fourth moment of the distribution 


and a is the mean. Like many inequalities of this type, it has 
severalnames. Berge published one version in 1932, 


Cramér-von Mises Test 


If F(x) is the observe 


thetical counterpart, the criterion is 


w= [ ropas 


The sampling distribution of w2 


1 is not known. 
difficulty Smirnoff (1936) 


f To meet this 
considered an alternative fi 


orm 
na 
we =| (P,—PYdp. 
=o 
&?, is independent of 


ae F and therefore provides a distribution-free 


ity FEN 


u CRO- 


H 


In 1952 the test was modified still further by T. W. Anderson 


d Senna 
nd Darling in the form 


ane | {Pd Fe HF) 


EE? 


where i i i 
d) is some real non-negative function defined for 0<t<l. 


Criterion 
This word i s "s . 2 
his word is used in statisties in its colloquial sense ın & number 


of 3 e A A 
contexts, e.g. the likelihood criterion for testing hypotheses. 
* the criterion ”, otherwise 


E a literature the phrase 
e ified, is found to denote a function which distinguishes 
een various types of Pearson curves (q.v.). The criterion is 


„Aet 
ZB RP) 
d P, and fi, are the Pearson measures of skewness and kurtosis 


Critical Region 
ben test of a statistical hypothesis js, made on the basis of a 
a of the sample space (q.v) into two mutually exclusive 
us x If the sample point falls into one (the region of acceptance) 
Tela Ypothesis is accepted ; if in the other region (the region of 
jection) it is rejected. Both regions are, IN a sense, critical, 

ut it is customary to denote the second by the term critical region. 

If, among critical regions of fixed size (q.v.) there is one which 


minimises errors of the second kind (q.v.) it is called the best critical 
re hypotheses, the probability of an 


regi 

TO If, for a set of alternativ e] 

D Or of the second kind is less than the probability of an error of 

i : first kind (or equivalently, the power is greater than the size) 
region is said to be unbiassed. 


Critical Value 
given significance 


onding to ® 
if 


bet he value of a statistic corresp°' ^. a given 
as determined from its sampling distribution; ¢9- 
tical value of t at the 5 per cent. 


Pro 
ina, (>to) = 0-05, t, is the cri 


Cr 
o 
SS-correlations 


alce À 
nie ations between serje 
a lag between the series. 


or space, with or 


s ordered in time, 
gie Va +++ Un ME 


Thus if 4 ++ 
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two series, correlations between u; and »;, or between u; and Vin; 
(for fixed j) are eross-correlations. They are the extension, to more 
than one series, of serial correlations (q.v.). 


Cross-over Design 


In its original sense, a design involving two treatments which 
could be applied more than once to the same set of subjects. The 
subjects would be divided into pairs and each pair treated first 
with the treatments A and B and then with the treatments B and 
A, “ erossed-over ”, 

More recent usage has extended the meaning to ¢ 
the pairs of subjects are divided into two sets and each pair consists 
of one where the response is expected to be better and one where 
it is expected to be worse. In the first set A is applied to the 
“ better " members and in the second set to the “ worse ” members, 
The method can be extended to cases w 


here there are more than 
two treatments but if the number is large other designs are usually 
preferable. 


ases where 


Crossed-Weight Index Number 

An index-number 
from two subsidiary 
the application of so 


is said to have cros 
index-numbers, with 


weight formula is that of 


à : the result of geometrical] 
crossing (averaging) the index number formule attributed to 
Paasche (q.v.) and Laspeyres (q.v. It m 

index : 


ay be written as a price 


Subscripts relating t t 
year respectively, T en 
also has crossed weigh 


Crude Moment 
Bee Raw Moment, 
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C.S.M. Test 
oped by Barnard (1947) for data, in 


A test of signi 

£ sig: ove 

thé form of REST dev elo y 

o a 2x2 table, arising from comparative trials ; for 
H 


ex 5 

>; nen pro-szranged numbers are taken from each of two 

E iis u toe proportions of some attribute in the two 

city = e C.S.M. derives from the three conditions (of 
y, symmetry and maximum number of outcomes) which 


determine the critical regions of the test. 


Cubic Lattice 


T £n extension of the square lattice (q.v 
reatments is a perfect cube and they are regarded as arranged 


on BAUR E b 

ds Ce points of a cubic lattice. From the point of view of factorial 

ae ne the treatments are regarded as the combination of 
e factors each at k levels. [See Quasifactorial Design.] 


.) in which the number 


ei i : 
uboidal Lattice Design 
f the cubic lattice 


ae experimental design is a development © 
E "en (q.v.) in much the same way as the rectangular lattice is 
evelopment of the square lattice. The cubic lattice design is 


cl for numbers of trea 1 are perfect cubes (4) 
eg reas the cuboidal lattice design is a number of 
atments of the form Æ(#+1). 


tments whicl 
appropriate to 


Cumulant 
bution defined 


A. SN cumulants are con 
erms of the moments by the iden 


E= (2, r! 
the coefficient 
logarithm of the 
sion exists. 
t or half-invari 
js due to Cornish and 


stants of a frequency distri 
tity in £ 
= r=0 r! Á 


s in the expansion of a power 


characteristic function of 
The earlier name for the 
ant, a term introduced 
Fisher (1937). 


Tis p thus given by 
> s ormed from the 
OS if such an expan 
id mue was semi-invarian 

e. The word cumulant 


Cumulant Generating Function 
A function of a variable t which, W 
ibution ( 


a the cumulants of a distr N 
em) as the coefficients in the expansion. The only cumulant 
oan function in common use is the logarithm of the character- 
stic function (q.v.), which results in 

a — DÉI 


K() = log 40 Fe d 


hen expanded in powers of t, 
or numerical multiples of 


wh È 
ere x, is the rth cumulant. 
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Cumulative Distribution (Probability) Function 
A synonym for the Distribution Function (q.v.). 


Cumulative Frequency (Probability) Function 
A synonym for the Distribution Function (q.v.). 


Cumulative Error 


An error which, in the course of the cumulation of a set of 


observations, does not tend to zero, The relative magnitude of 
the error does not then decrease as the number of observations 
increases, 


Cumulative Frequency (Probability) 


Curve 
See Distribution Curve, 
Cumulative Normal Distribution 
The cumulative frequency function (distribution function) of 
the normal distribution (q.v.). 


Cumulative Process 


A variant of the standard “ 
to D. G. Kendall, which takes a. 
random variable. Tt is found 


birth-and-death ’ 


population 
ers but are 


Cumulative Sum Distribution 
Generally, if x .. 
n 


X= 2 


i= 


+ Tn are a set of y. 


ariates the distribution of 
%; is the cumulat: 
1 


ive sum distribution, 


Curtailed Inspection 


Curtate 


A word used in vital statisti o deno: e the ntegra b 
a £ Sties f enote t integ numbe 
of years, as distinct from the nearest number of dut 34 whi h 
5, which 


# 
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a given i 
in3 ES has existed. For example, if an assurance matures 
which cm months, the curtate duration is 3 years. An analysis 
SH IOUE ec E 
Mid Vine. rtate periods w ill, in most cases, be subject to down- 


Curve Fitting 

ex D^ Li vues used in two ra 

curve Garë the fitting of a math 

the Stino requeney distribution (cf. 

of being E of a mathematical curve to any 3 

ep Em vam against a time or space yariable, 
ries. 


ther different senses in statistics : 
ematically specified frequency 


Pearson curves) ; (b) to-denote 
tatistical data capable 
e.g. regression data 


Cures 
M 
Ee Correlation 
n expressi 
ihe ze expression used to denot 
Een nei are not linear. 
Ghd is ation being a number and n 
8 perhaps better avoided. 


bivariate data when 
ng it is a misnomer, 
dmitting curvature, 


e correlation in 
Strictly speaki 
ot a function a 


Curvi 
vili 
ilinear Regression 


A r 

egressi sa y 
that fo gression which is not linear. 
i r which the dependent variate is expresse 


In the i 
ne independent variables. 


A form often considered is 
d as polynomial 


Curvili 
reri Trend 
tri qs 
a ci which is not linear. It ma be exp 
curve complicated mathematical expressio 
» or by some smoothing process such as à MO 


asa polynomial, 
h as a logistic 
ving average. 


e expressed 
n suc 


Cut-off 


T 1 H 
= artificial truncation of a SA 
Purpose ir s apparent that enough data have ! 
e in view. [See also Sequential Analysis-] 


that is, 
is the 


Cycle 
na time-series, 


1 movement i 
AT ) = ft) where 7 


Stri 
a Weg E speaking, a period 
Mende with the property that ITT 
h of the cycle. 
wn Md is also used in a le 
P ovements which are not § 
Precated. 


sS exact sense to denote up-and- 
The usage is to 


trictly periodic. 
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Cyclic Design 

A class of partially balanced experimental design in which the 
blocks are constructed by cyclic permutations of the treatments. 
Cyclic Order 


An arrangement of n 
the first is denoted by 1, 
third 3, ..., n, 1, 2, ete. 
Latin square designs (q.v.) 


permutations of » objects such that if 
«++, the second is 2, -.., n, land the 
The process provides some of the basic 
; for example, with four treatments 


ABCD 
BCDA 
CDAB 
DABC. 
* Cyclic Series (Serie ciclica) 
In Italian usage, data classified accor 
cyclically repeats itself in time or space, such as the days of the 


week ; thus numbers of marriages by days of the week would be a 
cyclic series. Such a variate has no natural starting point and 
may be represented on the circumference of a circle. The period 
between two successive delimiting points (e.g. two successive 
midnights) is called an interval (intervallo). 

The mean for such data can be defined in several w. 
by finding that interval for which the sum of deviations 
squares, weighted by number of observations, is zero; but such a 
mean may not be unique. If an interval is chosen as origin 
and the mean falls in that interval it is called media ordinaria 
(ordinary mean) ; if it falls in Some other interval it is a media 
fittizia (fictitious mean). 


ding to a variable which 


ays, e.g. 
or their 


D?-Statistic 


A statistic introduced b 
of the “distance ” between two Populatio 
but identical dispersion matrices. If there are p variates, the 
difference of means of the ith variate is 8; and (ai) is the matrix 
Inverse to the dispersion (covariance) matrix (a;;) the distance 
between the populations, say A, is defined by H | 


y Mahalanobis (about 1924) asa measure 


ns with differing means 
D 
A°= X quas, 
The Sample value of A?) A 


where af, di, d; are the sam 
a, 8, dj. 
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8-index (of Gini) 
See Concentration, Index of. 


Damped Oscillation 

In an oscillatory time-series, if the amplitude from peak to 
trough progressively decreases along the series it is said to be 
subject to a damped oscillation. Certain derivative series of a 
time-series, such as the correlogram (q.v.) aro also said to be subject 
to a damped oscillation when they exhibit this effect. 


Damping Factor 
If, in a damped o 
diminishes at a consta t 
amplitude to the preceding amplitude i 
For example, the correlogram of a secon 
scheme may be written in the form 
pk sin (k 
api sin (00) . Kn 
sin y 


and the damping factor is p. 


scillation, the amplitude (peak to trough) 
nt rate along the series, the ratio of one 
s called the damping factor. 
d-order autoregressive 


Death Rate 

The number of deaths in a given period divided by the pue 
exposed to risk of death in that period. For human pop! age 
the period is usually one year and if the DS B RER 
in size over the year the divisor is taken as the population 3 


: “erude”. If 
mid-year. The death-rate as SO defined is en ; A: (cd 
some refinement is introduced by relating more WEE oses the 
Bi constitution (or other factors) for comparative purp 


rate is said to be standardised. 


E ivi tal frequenc; 
One of the nine variate values which divido the total frequency 
ntiles.] 


into ten equal parts. [See also Qua 


Decision Function e 
A decision function is a rule of conduct which, ipe E 

a sampling i igation, tells the statistician whether 
sampling investigation, mation has been 


infor: 
further observations or whether o to make upon it. 
collected, and in the latter case, what deck 


Les ea. ti 
At each stage beyond the first the decision function is a function 
of the preceding observations. 


Until the development of 
functions were mostly of the s 


tial methods (q.v.) decision 
en based on a fixed sample 


imple type 
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size, which enjoined the acceptance or rejection of a hypothesis 
or set limits to a parameter under estimate. The above definition 
provides for a sequential situation wherein the investigator may 
not reach a decision about the hypothesis but proceeds to take 
further observations. 


The class of all decision rules which are admissible in the 
circumstances of a particular case is called a complete class, 


Decision Space 


In sequential analysis and the theory of decision functions, 
the decision space is the set of all possible decisions. 


Decomposition 


The act of splitting a (time) series into its constituent parts 
by the use of statistical methods. A typical time-series is often 
regarded as composed of three parts, viz. : 


(a) A long-term movement or trend ; 
(b) Oscillations of more or less regular period and amplitude 
about this trend ; 


(c) A random, or irregular, component. 


Any particular series need n f these but 
those which are present are presumed to act in an additive fashion, 
ie. are superimposed; and the process of determining them 
separately is one of decomposition. 

A more modern approach (Wold, 1938) 


series into deterministic and non-determin 
known as Wold’s decompositi 


ot exhibit all three o: 


seeks to decompose the 


istic elements. This is 
on or predictive decomposition 


Deep Stratification 


ing from an inquiry which has been incompletely 


ost, or because 


(in plant or 
have died, 
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Defining Contrast 

In the analysis of half-replicate factorial designs (q.v.) the 
those treatment combinations which are 
ave not been used is called the defining 
It defines the halves into which the whole 


comparison between 
used with those that h 
contrast (Finney, 1946). 
replicate is divided. 


Degree of Belief 

Some writers on the axiomatics of probability prefer to regard 
the probability of a proposition as expressing the intensity of 
belief in its truth. By suitable postulates and axioms this concept 
may sometimes be made objective and measurable on a linear 
scale, The resulting (numerical) probability may then be regarded 


as a “ degree of belief ” in the proposition. 


Degrees of Freedom 
This term is used in statistics in slightly different senses. It was 
introduced by Fisher on the analogy of the idea of degrees of 


freedom of a dynamical system, that is to say the number of 
which are necessary to determine 


independent coordinate values N 
it. In this sense the degrees of freedom of a set of observations 
ing variation) is the number 


(which ea hypothesi are subject to sampling variat ificati 
of values which could be assigned arbitrarily within the specification 


of the system ; for example, in a sample of constant size n grouped 
degrees of freedom because, if 


into b intervals there are k—1 f 3 
k—1 frequencies are specified, the other is determined by the 
total size n; and in a contingency table of p rows and q columns 
with fixed marginal totals there are (p—1) Iss rupis 5 CHE 

1 i Jues is said to have ” egrees of freedom, 
ee. da statistic calculated 


whether the variates are dependent or not, an! 
from it is, by a natural extension, also said to have n degrees of 
? mple values are held constant, 


freedom. But if k functions of the sa 
the number of degrees of freedom is reduced by k. For example, 
where # is the sample mean, 
have n—1 degrees of freedom. The ultimate justifications for 
this are that (a) the sample mean is regarded as Ges or ida 
normal variation the quantities x;—# are distributed x epen ten y 
of 3 and hence may be regarded as n—l E E es or 
n variates connected by the linear relation 22) — 0. 

By a further eae the distribution of a statistic based on 
n independent variates is said to have ” degrees of freedom, 


SE uper 
partieularly in relation to x= Xx. The statistic Z(e—®)? is 


n pulp 
the statistic 2 (2,8) is said to 


3 
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said similarly to have n—1 degrees of freedom. By a further 
extension still, statistics based on combinations of x? are said to 
have degrees of freedom ; notably the ratio of two independent 
X"s, which is said to have n, and ^, degrees, 2, and ny being the 
degrees of freedom which enter into the numerator and denominator 
of the ratio. 

From a different viewpoint the expression ** degrees of freedom ” 
is also used to denote the number of indep 


endent comparisons 
which can be made between the members of a 


sample. 


Degrees of Randomness 


Strictly speaking there are no degrees of randomness, except in 
the theory developed by M. G. Kendall under which randomness 
is defined relative to an assigned test-domain. The expression has 


however (rather regrettably) been introduced into the theory of 
stochastic processes. 


A random function $( 


t) has n degrees of randomness if » is the 
smallest integer such tha 


t if n values are known at disti 


Density Function 
See Frequency Function. 


Dependence 


Quantities are dependent w 


hen they 
Independence) 


are not independent (see 
+ For dependence in regressi 


on analysis see Regression, 
Dependent Variable 


See Regression. 


Derived Statistics 


Operation from the pr 
every statistic is 
descriptive statisti 


d by an arithmetical 
In this sense, almost 
mainly used to denote 


à from data which are 
d mere summaries of observatior 

pri i io of being ations— 

a ee figures are primary and so are geographical areas 

popula 10n-per-Square-mile is a derived quantity i 

* Descriptive Indices ( 


In Italian usage an ind : 
when it exhibits à rel os (CE coefficient) is called 
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as distinct from the global or mean index or coefficient (indice 
globale o medio) which relates only to the aggregate or the mean of 
the values. Means, standard deviations, mean differences, etc., 
are global indices ; Pareto's a (q.v.) and Gini's 8 (q.v.) for incomes 
purport to be descriptive indices. An index, which is descriptive 
for one characteristic, may be only global for another; fi. the 
a and 8 indices are descriptive for incomes, but only global for 
fortunes. 


Descriptive Statistics 

A term used to denote statistical data of a descriptive kind 
or the methods of handling such data, as contrasted with theoretical 
statistics which, though dealing with practical data, usually involve 
some process of inference in probability for their interpretation. 
H distinction is very useful in practice but not, perhaps, entirely 
ogical. 


Destructive Test 

Under certain conditions it is possible that the carrying out of 
an inspection test on a manufactured product will result in destruc- 
tion of the particular test specimen. This is called a destructive 
test. For example, a test of the fusing current in an electric fuse 
is of such a kind and many of the inspection tests for explosive 
products must necessarily be destructive. Under such conditions 
there is every incentive to design sampling schemes which minimise 


the number of items to be tested. 


Determination : Coefficient of 

The square of the product-momen 
variates, r2, so-called because it expresses the 
variance of one variate, y, given by the other, x, 
as a linear regression on ®. A iple correlati 

More generally, if a dependent variate has multiple Fan Rue 
E with a set of independent variates R? is known as the coeificien 
of determination. 

The quantity is also known 


t correlation between two 
proportion of the 
when y is expressed 


as the index of determination. 


Determining Variable 
See Predicated Variable. 


Deterministic Model 3 i 

A deterministic model, as opposed to a stochastic SE is 
one which contains no random elements and for which, SEH 
the future course of the system is determined by its position, 


velocities, ete. at some fixed point of time. : 
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Deterministic Process 


A stochastic process with a zero error of prediction; one in 
which the past completely determines the future of the system. 


Detrimental Variable 


In confluence analysis, when a new variable is added to a set 
of explanatory variables the fit may be made worse. On the 
“ bunch-map ” (q.v.) the pencil of beams becomes less compact than 


before. The new variable is then regarded as detrimental. 
Deviance 


A term proposed by M. G. Ke 


ndall to denote the sum of Squares 
of observations about their mean 


Deviate 


The value of a variate measured from som, 
location, usually the mean. 
is expressed in standard 
standard deviation. 


e standard point of 
It is often understoo 


Diagonal Regression 


When two variables are subject to errors 
are connected by a linear relation, a set of observed y 
not, in general, lie o. 
estimate the linear 


property of Yielding two 
Proposed compromises betw. 
gonal regression * 


' (q.v.) and diagonal regression, The latter 
" . 1 
line lying between the regression lines, passing through their volor 
of intersection, and having the equation 


Y—m, Xx M, 
uum — — 
Cy 0, 


Where m the means and 


h 07, 0,2 the vari 
Ty — o, the di: 
the orthogonal fegréssion^ y, agonal 


Speaking, is a regression, 
Dichotomy 


A division of the 
two groups. The defi 


| 
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Differential Process 
See Additive Process. 


Diffusion Process 

A type of additive process (q.v.) describing certain kinds of 
diffusion. The process is such that the “ displacement À of the 
variate (its increment) in time dt follows a normal distribution with 
variance proportional to dé. 


Digital Computer » 

A machine for carrying out mathematical processes by operations 
based on counting, as distinct from an analogue er m) 
Which simulates the processes and produces results which ar 
measured in terms of physical quantities. 


Dilution Series i d 
The estimation of bacterial density may sometimes E von 

taken by the assessment of the pretenos or A Signal 

Colonies in samples at one or more levels of dilution pens ed 

Suspension. If observations are taken on à set os BR they are 

by diluting the original suspension by varying amou 

said to form a dilution series. 


Direct Correlation 
See Correlation Coefficient. 


Direct Probability 

An expression which is supposed | 
Probability, although neither expression " 
denotes probability when used to Di 
Probabilities of prior events to the LE 
events; eg. if it is given that the pro gie probability of 
number with an ordinary six-faced DE directly ascertainable. 
throwing a score of 15 in three throws ‘relations of logie. 
The relation is analogous to the deductive 


antithetical to Inverse 
ie s logical. It usually 
oceed from the (given) 
babilities of contingent 
bility of throwing each 


Direct Sampling z e the actual members 

A term used when the sample prié eg kind of record relating 
of the population and not, for instance: pron or registration card. 
to such numbers, such as census DE ` observation of the units 
The term relates to the directness of the ocess by which they are 
which enter into the sample, not to the pr 


Selected. [See also Indirect Sampling] 
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Disarray : Coefficient of 


Operation can be made and a 
structed from it. This coefficie 
tau (q.v.). 
Discontinuous Process 

See Continuous Process. 


Discontinuous Variate 

À variate which can take only a discontinuous set of values. 
* Discordance (Discordanza) 

See * Concordance, 
Discordant Sample 

See Concordant Sample. 


Discrepance 


In variance-analysis, a term used by some writers to denote the 
error sum of squares (q.v.). 


Discrete Process 
See Continuous Process. 


Discrete Variate 


See Discontinuous Variate, 


k Disnormality 


In Italian usage. 
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abnormality (q.v.), of the intensity but also of the sign of the 
differences. It is then analogous to a measure of skewness. As in 
the case of abnormality (q.v.) it is obtained by comparing the 
observed distribution with a normal distribution of the same 
median and the same dispersion about the median but taking 
account of the sign of the differences. 
The absolute index of disnormality 
#4 is the arithmetic mean and m, is the median; à 
index by 


is given by pr me where 
nd the relative 


"Sy 
ion about the median (q.v.). If D 
d to have disnormalita nulla; if 
disnormalità negativa. [See 


where 'Sy is the mean deviati 

is zero the distribution is sai 

2>0 disnormalità positiva; if D<0 
Abnormality.] 


Dispersion 
The degree of scatter shown by observations. It is usually 
measured as an average deviation about some central value (e.g. 


mean deviation, standard deviation) or by an order statistic (e.g. 
quartile deviation, range) but may also be a mean of deviations of 
values among themselves (e.g. Gini’s mean difference and also 


standard deviation). 


Dispersion Index 
This is not, as the name might suggest, & measure of the dispersion 
of a set of values expressed as an index-number. Tt is the name 
t the homogeneity 


given to certain statistics which aro used to tes i 
of a set of samples, i.e. it refers to the dispersion of the samp'es. 


[See Binomial Index of Dispersion, Poisson Index of Dispersion, 
Lexis Ratio.] 


Dispersion Matrix 
See Covariance Matrix. 


Disproportionate Sub-Class Numbers 
except in 


In the analysis of variance, ithmeti 
reference to a single classification, the arithme 
when there are 


the case of analysis by 
c and estimation 
equal numbers 


of class-effect; implifie 
s are greatly simp b e pro- 
e d when the num ers are prc 
servations in the lr s sub-class numbers are said 
theoretically 


Portionate. In the contrary Case 
to be disproportionate and the analysis, though 


Strai 1 i 
traightforward, is much more complicated 
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Dissection (of Heterogeneous Distributions) 
The dissection into its com 


require analysis into the distribution for each species, 


* Dissimilarity, Index of (Indice di Dissomiglianza) 


In Italian usage, a measure of dissimilarity of a particular 


kind between two distributions. If the distributions are cogradu- 
ated (see Cograduation) and x;, y;, refer to their respective cogradu- 
ated variables the simple in 


dex (indice semplice) of dissimilari 
is given by 


mos Z| %—y; | Z| Ti Yi | 
= e TES 


max Z | z,—y, | E nur + (n—2)n 
where there are n valu 
x and y and Pa Spy’. 


A corresponding 


es, p," and p, are the respective means of 


* Dissymmetry (Dissimmetria) 
See * Symmetry. 


Distance 


This word is used in many statistical co 
Sense, e.g. the “ di 
A specialised us 
variates, 


w= Ys, (ori the: © 


Distributed Lag 


A term introd 
the a 
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Distribution Curve 

The graph of cumulated frequency as ordinate against the variate 
value as abscissa, namely the graph of the distribution function 
(q.v.). 
The curve is sometimes known as an ogive, a name introduced 
by Galton, because the distribution curve of a normal function is 
of the ogive shape ; but not all distribution curves have this form 
and the term ogive is better avoided or confined to the normal or 


nearly-normal case. 


Distribution-Free Method 

A method, e.g. of testing a hypothesis or of setting up a confidence 
interval, which does not depend on the form of the underlying 
distribution ; for example, confidence-intervals may be obtained 
for the median, based on binomial variation, which are valid for 
any continuous distribution. In the case of testing hypotheses, 
the expression is to be understood as meaning that the test is 
independent of the distribution on the null hypothesis (q.v.). 
Distribution-free inference or distribution-free tests are sometimes 
known as non-parametric but this usage is confusing and should 
be avoided. It is better to confine the word ‘ non-parametric ” 
to the description of hypotheses which do not explicitly make 


an assertion about a parameter. 


Distribution Function 
The distribution function F(x 
frequency of members with variate va 


As a general rule the total frequency is taken oe 
case the distribution function is the proportion of members bearing 


values «x. Similarly, for p variates vy Ya - °° x, the distribution 
function F(a, xy, ... Up) 38 the frequency of values less than or 


equal to a, for the first variate, x, for the second and so on. 


) of a variate ® is the total 
lues less than or equal to x. 
to be unity, in which 


Disturbancy, Coefficient of : 

An obsolete coefficient introduced by Charlier to mann 
departure from Bernoulli variation (q-v.) such N 
variation (q.v.) or Poisson variation (q.v.). [See also Lexis ; 


Disturbed Harmonic Process 

This form of stochastic process Was een cae 
to explain the continual change of amplitude se s GC d a: 
which appears to be typical of time-series from the ecor 
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88 
meteorological sciences. If a series is observed at points ¢= 1, 
È, cua On ordinary harmonic movement may be expressed by the 
equation 


Urra 20,14, = 0. 
If we replace the zero by a random term €t+2 On the right-hand side 
the motion is said to be that of a disturbed harmonie. It is a 
limiting case of an auto-regressive Process but is not stationary. 


Disturbed Oscillation 


* Dividing Value (Valore Divisorio) 


In Italian usage, given a non-decreasin 
+ an, the value a, is called a di 


8 Series q, 
as the sum of two parts a,’ and 


viding value if it EN Ken 
ax” such that $ 


v n 
Z2 ata, =2 Gta, 
i=1 i=k+1 
> 5s lue b 
If XJ a= De any value between o. ] 
Wu MEET y » and Du is regarded as a 
dividing value. [See also Median.] 


Divisia's Index 


An index-number due t 
a chain index. If pri 


1, = exp (Feo) 


where c denotes the path of the prices. There is a sim: 


o 3 iE ilar fo 
a quantity index, I}. The indices have the 


im: 
Property that ¢ 
in total expenditure ar 


TM for 
© proportional to the product of 


anges 
TÈ; and I 
Divisia-Roy Index 
An index-number of Divisia’s type for prices, constructed AS 
Konyus index (q.v.) by taking the quantities to be Optimal for a 
fixed nominal income of the consumer, a 


\ 


N 


89 DOU- 


Dose Metameter 
See Metameter. 


Double Confounding 

J Confounding (q.v.) of two different groups of treatment contrasts 
with two different sources of variation in an experimental design. 
Thus in the row and column layout of a quasi-Latin square (q.v.) 
certain interactions are confounded with rows, and certain others 


with columns. 


Double Dichotomy 

The division of a set of memb 
according to attributes; thus a set may 
not-A’s and each of these two into two subsets accor 
they bear a second attribute B or not. 


ers by two dichotomies, usually 
be divided into A’s and 
ding to whether 


Double Exponential Distribution 

The distribution with frequency function f(x) = melena, 
—c<a<oo, a, b and c being constants, b<0. The distribution 
may be regarded as an ordinary exponential together with its 
reflexion about the point c. An example of the double exponential 
distribution is that of the distribution of the mid-range from a 


rectangular population. 


Double Logarithmic Chart 
A chart in which both the horizontal and 
scaled in logarithms (usually to base 10). 


the vertical axis are 


Double Pareto Curve 


A continuous frequency function whose ord 
two functions of the Pareto (q.v.) type, e9- 


A B 0; 0<a<oo. 
JO = 3s Seen a, B> ; 


inate is the sum of 


Double Poisson Distribution 
ameter A of the Poisson series 


A distribution in which the par RASO 
is itself regarded as distributed in the Poisson form. The distribu- 
tion arises particularly in ecology where the numbers of offspring 
of parents which are ‘themselves distributed over space n the 
Poisson form are also distributed in that form in the neighbourhood 


of the parent. 
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Double-ratio Estimator 


S, Zp Yo, Yy, Ya by using 
Ratio Estimator.] 


This expression has been used in two senses, neither of which 
(1) to denote two-stage sampling, that is 


more than two 
ure is called multiple sampling, 
Multiphase Sampling. ] 


samples are concerned the proced: 
[See also Multi-stage Sampling, 


Double-tailed Test 


an up-cross. 


Downward Bias 


“numbers. In the th 


, ory of estima. 
sif E()-—9. 


the parameter 


Dragstedt-Behrens’ Method 
See Behrens? Method. 
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Dummy Observation 

In variance-analysis with disproportionate sub-class numbers 
(q.v.) it is sometimes possible to obtain good approximations to 
the correct analysis by adding “ dummy ” observations. These 
observations are generally inserted with values equal to the means 
of the particular cells concerned. An analogous use of class-means 
is made to replace missing values in the ** missing-plot ” technique 
(q.v.). The word “dummy ” in these connections is, perhaps, 
better avoided. 


Dummy Treatment 

In order to preserve the symmetry or other features of an 
experimental design it is sometimes useful to pretend that treat- 
ments are applied to certain units when, in fact, no treatments 
are applied ; they are then called dummies. For example, a factorial 
experiment on the effect of two fertilizers may provide for the 
application of each in two different concentrations and also for a 
control (nil) application. One possible design would provide for 
two factors at three levels, but the third level of each, involving 
no application of fertilizer, would be a dummy treatment. 


Dummy Variable 
A quantity written in a mathematical expression in the form 
of a variable although it represents a constant ; for example in a 
regression equation 
gi BotB:X1+B2X2+- ++ +B Xp 
it may be more convenient to attach to the coefficient By a dummy 
X, (which is always unity) so that the expression may be written 


p 
y= SBX; 
i=0 


The term is also used, rather laxly, to denote an artificial variable 
expressing qualitative characteristics ; for example, the presence 
or absence of an attribute may be indicated by attaching the 
values 0 or 1 to the individuals concerned. In this sense the word 


“ dummy ” should be avoided. 


Duplicate Sample _ 
A sample collected concurre: 


sample survey) under comparab 
It acts in much the same way as a rep ( 2 
some cases the only thing which can be replicated is the act of 
taking a second independent sample. For example, a second 


independent sample in a survey will afford additional information 


ntly (i.e. in the course of the same 
le conditions, with a first sample. 
lication (q.v.) except that in 
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on the sampling error but nothing has been replicated in the sense 
of a repeated experiment beyond the act of selecting a duplicate 
sample. The act of taking several such samples may be called 
replicated sampling. [See Interpenetrating Sample.] 


Duplicated Sample 


A sample which is taken up twice for enquiry by two different 
parties of investigators. Two interpenetrating samples (q.v.) 
assigned to two investigating parties are sometimes so assigned, 
for purposes of control of field operations, as to have some common 
sample-units ; these common units constitute a duplicated (sub-) 
sample. This should be distinguished from Duplicate Sample 
(q.v.). 


Dynamic Model 


In econometries a model is said to be dynamic if it possesses 
either or both of these properties : (1) at least one variable occurs 
in the structural equations with values taken at different points 
of time (or in the form of time-derivatives, etc.) ; (2) at least one 
equation contains a function of time. 

If the first property is present the s 
multitemporal and, if neither is present, 
are not ideal ; they do not mean that 
or one “ time ” variable are involved. 


ystem is sometimes called 
unitemporal. These terms 
Several “ time ” variables 


Edgeworth Index 
See Marshall-Edgeworth-Bowley Index. 


Edgeworth's Series 


K, 
Badi E i 
etc., the normal function Ven e ie by a(x) and the process of 


d ir Land 
differentiating T by D, the Edgeworth expansion of a frequency 


function f(x) with zero mean and unit variance may be written 
2 (—Dy 
Je = exp (El 2) 

jes J! 


where the exponential is expanded as a power series before the 
operations with D are carried out. 


«| a(x) 


93 EFF- 


Effect Variable 
See Cause Variable. 


Effective Range 
A group of observations may contain a limited number of 
outlying observations at either or both ends of the range. A very 
rough measure of dispersion may be obtained by taking the 
effective ” range, i.e. the range after these outlying values have 
been removed, The removal may have to be a matter of subjective 
judgment and inferences based on effective range are of somewhat 
doubtful value ; in fact the term itself is not a good one. 


Effective Unit 
See Defective Unit. 


Efficiency 


_ The concept of efficiency in statis 
Fisher (1921) and is an attempt to measure objectively 
merits of several possible estimators. 

The criterion adopted by Fisher was that of variance, an 
estimator being regarded as more “ efficient " than another if it 


has smaller variance ; and if there exists an estimator with minimum 
variance v the efficiency of another estimator of variance v, 18 
s development that 


defined as the ratio zl, If was implicit in thi 

the estimator should obey certain other criteria such as consistenoy 
(q.v.). For small samples, where other considerations such as 
bias enter, the concept of efficiency may require extension or 


modification. 
f experimental 


The word is also used to denote the properties © 
another if it secures 


tical estimation is due to 
the relative 


designs, one design being more efficient than 
the same precision with less expenditure of time or money. 


Efficiency Factor 
n is usually 


The efficiency factor of an experimental desig: 
y.), or, from a 


expressed in terms of a ratio of error variances (q. 
slightly different viewpoint, in terms of the size or number of 
replications needed to attain a given precision. EUR aa 


cultural field trial laid out in incomplete blocks, the efficiency 
a given treatment 


factor is the ratio by which the variance of iven 

estimate would be reduced by ignoring blocks, if this did not alter 
the variance per plot. In general the efficiency factor will vary 
according to the standard of comparison. 
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Efficient Estimator 


The term efficient estimator is reserved, in .ts absolute sense, 
for the estimator which possesses the smallest variance among all 
possible estimators, i.e. which has an efficiency of 100 per cent. 
It is better described as the ‘ most-efficient " estimator. More 
generally, an estimator is sometimes called efficient when its 
variance is near (in some reasonable but ill-defined sense) to the 
optimum value—when it is “ good ” without necessarily being the 
“best”. 


An estimator which tends to full effieieney for large samples is 
called Asymptotically Efficient. 


Eigenvalue 
See Characteristic Root. 


Elementary Unit 


One of the individuals which, in the aggregate, compose a 
population; the smallest unit yielding information which, by 
suitable aggregation, leads to the population property under 
investigation. Cases occur where the term may be ambiguous ; 
e.g. if an age distribution is to be estimated from a sample of house- 
holds then the person is the elementary unit; but if, at the same 


time, the size of household is to be estimated, the household is 
the elementary unit. [See Basic Cell.] 


Empirical Probit 


The analysis of experimental results e 
ship between levels of a stimulus and the 
made in terms of the percentage of test subjects reacting to the 
stimulus. The analysis is often facilitated by transforming the 
percentages into probits (q.v.). The probits corresponding to 
these observed percentages are known as empirical probits, in 
contradistinction to expected pro 


bits (q.v.) and working probits 
(q.v.), which relate to a fitted regression line. ae 


oncerned with the relation- 
responses thereto is usually 


End Corrections 


An expression used in several statistical contexts, to denote 
corrections made to extreme values. For example, in taking a 
systematic sample from material which varies continuously it may 
be possible to obtain some increase in accuracy of estimation by 
employing corrections to the term at 


i each end of the sample. 
Again, in fitting a curve to a time-series corrections may be made 
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to end-values to improve the fit. The expression also occurs in 
the calculation of serial correlations where certain alterations are 
necessary to formule relating to infinite series to allow for the 
fact that the observations have finite length. 

In many such cases the word “ adjustment ” is better than 
“ correction ”, which carries an implication that the values con- 
cerned are in error. [See Finite Multiplier.] 


Endogenous Variate 

The statistical representation and analysis of multivariate 
systems generally involves a primary division of variates into 
those which are endogenous and those which are exogenous. Endo- 
genous variates are those which form an inherent part of the 
system, as for instance price and demand in an economic model. 
Exogenous variates are those which impinge on the system from 
outside, e.g. rainfall or epidemics of disease. It is possible for a 
variate to be endogenous in one model and exogenous n another, 
for example, rainfall might be regarded as exogenous to an economic 
model of the automobile industry but endogenous to a meteorological 
model describing climatic states. 


Entry-plot 


A plot through which a serial cluster (q.v. 
mined. 


) is entered or deter- 


Equal-tails Test 
A symmetrical double-tailed test och 


Equidetectability, Curve of in the testi £ 
An ex ; an and Pearson In the testa 
n expression used by Neym s. If the parameters 


simple hypotheses concerning two parameter: ve a 
are Seege on a pair of rectangular axes, the power ie i 
the neighbourhood of the values specified by the null hypo La 
is given approximately by a quadratic term 1m the parameters. 
The curves for which the function is constant, namely LPS 
of constant power, are called curves of equidetectability di el 

More generally, for n parameters, there are (n—1)-dimensiona 
hypersurfaces of equidetectability. 


* Equidistribution, Line of (Retta di Equidistribuzione) 


i È dE sso 
In Italian usage, the concentration curve in the case of zer 


concentration (q.v.). 
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* Equalising Value (Adeguato numerico) 


In Italian usage, a quantity q, dependent on observations 
21, La, ... Ty, Which obeys the relation 


Jar Lo, +. cn) = ig, q --- 4) 
where f is some given function. As q may lie outside the rango 


of the z's it should be distinguished from a mean v 


alue properly 
so-called. 


Equivalent Deviate 


If P is a probability or proportion and f(x)dx is the frequency 
element of a distribution (almost always continuous, and usually 


in a standard form free of parameters), the equivalent deviate of 
P relative to the distribution is Y where 


Y 
= J f(x)dx. 


Particular exam 


ples are the normal equivalent deviate (q.v.) and 
the logit (q.v.). 


Equivalent Dose 


The dose of a standard preparation having the same effect 
(i.e. the same expected mean response) as a specified dose of a test 


preparation. It is of particular importance under conditions of 
similar action (q.v.) when the ratio of any dose of the test prepara- 
tion and its equivalent is a constant, the relative poteney (q.v.) 


Ergodicity 


i )=p, 
tchine states that m, 
r = p for almost 
- In this sense 
of large numbers 


Erlang's Formula 


An early result in congestion theor 


Y given by A. K. 
(1917) concerning the degree of hindra pus 


D ng 
nee experienced by a te 


le- 


— 
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phone subscriber who is unable to complete a call. It is expressed 
in terms of the number of telephone lines and the intensity of 
traffic on the lines. 


Error 

In general, a mistake or error in the colloquial sense. There 
may, for example, be a gross error or avoidable mistake ; an error 
of reference, when data concerning one phenomenon are attributed 
to another ; copying errors ; an error of interpretation. 

In a more limited sense the word “ error ” is used in statistics 
to denote the difference between an occurring value and its “ true ” 
or “ expected " value. There is here no imputation of mistake 
On the part of a human agent; the deviation is a chance effect. 
In this sense we have, for example, errors of observation (q.v.), 
errors in equations (q.v.), errors of the first and second kinds (q.v.) 
In testing hypotheses, and the error band (q.v.) surrounding an 
estimate ; and also the normal curve of errors itself. 


Error Band 

In estimation or prediction the estimated or predicted value is. 
bracketed by a range of values (determined by standard errors, 
confidence-intervals or similar methods) within which the value 
may be supposed to lie with a certain probability. This is called 
the error band. 


Error, Experimental 

In general, any error in an experimo! 
variation or bias. More specifically, 
denote the essential probabilistic vari 
Tepetition of the experiment, not ac 
avoidable imperfections in technique. 
experimental design to provide valid measures © 
error in the more restricted sense. 


nt whether due to stochastic 
the expression is used to 
ation to be expected under 
tual mistakes in design or 
It is the aim of good 
f the experimental 


Error in Equations i, È 
An equation in variables or variates may be inexact, either 
ecause the equation is not a complete representation of the 
Situation (as in a demand-supply equation which omits other 
factors such as income or employment) or because it is disturbed 
Y extraneous sources of variation (as in an autoregression equation). 
heso departures from the relationship expressed by the equation 
are known as errors in the equation; aS distinct from effects such 


as observational errors in the variables themselves. 
G 
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` Error Mean-Square 


The residual or error sum-of-squares (q.v.) divided by the 
number of degrees of freedom on which the sum is based. It 
provides an estimator of the residual or error variance. 

Error of Estimation 

In general, the difference between an estimated value and the 
true value. 

More specifically, in regression analysis where the regression 
equation is used to estimate the “ dependent ” from given values 
of the “ independent ” variates, the difference between the estimated 
and the observed value of the dependent variate. The standard 
deviation of these differences in repeated samples is sometimes 


known as the “error of estimate ” and, far preferably, as the 
“standard error of estimation ”. 


Error of First Kind 


Error of Observation 


An error arising 


2 from imperfections 
a quantity, wheth 


i in the method of observing 
er due to instrumental or to human factors, 
Error of Second King 


and rejection. 
hypotheses is to 
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Error of the Third Kind 

In 1947 F. N. David, perhaps not entirely seriously, suggested 
that there was a third kind of error which might be committed 
in testing statistical hypotheses, viz. that of selecting the test 
falsely to suit the significance of the particular sample data 
available. 

A somewhat different type of Error of the Third Kind was 
Suggested by Mosteller (1948) in proposing a non-parametric test 
for deciding whether one population, out of k populations character- 
ised by a location parameter, has shifted too far to the right of 
the others. He defines it as “ the error of correctly rejecting the 
null hypothesis for the wrong reason ”. 


Error Reducing Power 

A term used in connection with the smoothing of time-series. 
Each observation is regarded as composed of a true value and an 
error of observation which is independent of the errors in other 
observations. The smoothing process is an attempt to approximate 
to the true values and to reduce the errors. The success of any 
Process is measured by its error reducing power, one common 
measure being the extent to which the variance of a random series 
1s reduced if the process is applied to it. 


Error Sum of Squares 

In variance-analysis it is customary to regard the data as 
generated by a model (usually linear) consisting of certain class- 
effects plus a stochastic component. When estimates are made 
of the class effects and subtracted from the observations, the 
residuals are estimates of the contribution from the stochastic 
Component and the sum of squares of these residuals is known as 
the “error sum of squares ”, though “ residual sum of squares ” 
1S preferable from many points of view. [See also Pooling of Error, 

arlance Components.] 


Errors in Variables 


E GH contradistinction to errors in equations (q.v.) 
alues of the variables concerned, usually errors of observ 


errors in the 
ation. 


Error Variance 
The variance of an error component. 
SCH of a set of data consists of certain syto de 
a the er. with a stochastic component, the varian 
ne error variance. 
he expression can also be understood in a wi 


Thus, if the generating 
tematic components 
f the latter 


der sense, as the 
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variance of error in repetitions of an experimental situation, 
whether the “ error ” is due to sampling effects or not. It makes 
for clarity if expressions such as “ error variance ” are eschewed 


in favour of “ residual variance ” but the use of the former type of 
wording is very widespread. 


Errors in Surveys 


The errors in a sample survey arise both from sampling effects 
and from other sources not connected with sampling, i.e. they 
would also be present for a complete survey. It has become 
customary to use the word “error ” to cover all these types of 
departures from representativeness, whereas in some statistical 


contexts “ error ” denotes “ sampling error” and the other effects 
are called “ biasses ”, 


Estimate 


In the strict sense. an estimate is the particular value yielded 
by an estimator (q.v.) in a given set of circumstances. The 
expression is, however, widely used to denote the rule by which 
such particular values are calculated. It seems preferable, following 
Pitman, to use the word “ estimator ” (see below) for the rule of 


procedure and “ estimate ” for the values to which it leads in 
particular cases. 


Estimating Equation 


An equation involving observed quantities and an unknown 
which serves to estimate the latter ; one of a set of such equations 
involving several unknowns, 


Estimation 


Estimator 


An estimator is a rule or 
a parent population. It is 
sample values and hence is a 
importance in assessing 
leads. 


method of estimating a constant of 
usually expressed as a function of 
variate whose distribution is of great 
the reliability of the estimate to which it 


Even Summation 

In the smoothing of time-series, a moving average taken over 
an even number of terms. The method produces a complication 
when applied to equally-spaced data because it yields a term which 
is mid-way between the two central observations of the portion 
of the series being summed (and averaged). A second summation 
of the first results, again based upon an even number of terms, 
will bring the results back into line with the original data. 


* Evolution, Index of (Indice di Evoluzione) 


In Italian usage, an index purporting to represent the Leser 
Of a series to increase or decrease. If the firs ia s D. 
series of x terms are u, and tp, the index is given by (u,—1)/(n—. 


Evolutionary Process 


Any non-stationary stochastic process. 3: e 
distributions associated with the process are not indepe 
the time. 


Exact Chi-Squared Test 
See Fisher-Yates’ Test. 


Excess, Coefficient of 


A name given to a measure of kurtosis (q.v.). It is defined as 


m 


a ts. 
Where As represent moments and e cumulan 2 over 
The en is simply the excess of GEN Eech 
the value it takes in the case of a normal distribution. 


Exogenous Variate 
The opposite to an endogenous variate (q.v.). 


Expectation 
i i is i ean 
The expected value of a function of variate values is its mi 


È is some statistic 
Value in repeated sampling. Thus, if (£p te hi ee distribution 
dependent on variates Hy, % +++ Tn pat J 


GF (o, To, ... %,) the expected value of t, if it exists, is 
| tdF (ty Ty +++ Tn): 


alvi st frequent] 
The « expected” value is not necessarily the most freq y 
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occurring value or even a possible value ; e.g. if a variate can take 
each of the values 0 and 1 with probability 3 and no other value 
is possible, the expected value is 4. 


Expected Probit 


The probit at some experimental dose calculated from the 
probit regression equation (q.v.) fitted to the data. The expression 


is also used for the corresponding value obtained from the provisional 
line at any stage of iteration. 


Explanatory Variable 
See Cause Variable. 


Exploratory Survey 
See Pilot Survey. 


Explosive Process 


A rather too-vivid term to describe a stochastic process which 
has no bound to the expectation of the mean-square. A process 
the values of which may increase without limit (in absolute 
magnitude, so that oscillations are possible) as time goes on, The 
term is not to be recommended. 


Exponential Curve 


y = ae 


where a and b are constants and ¢ is time. This, or some simple 
transformation, is called the The fitting of an 
thod of least Squares 
logarithmic form ; 

log, y = log, a+bt, 


Exponential Distribution 
A distribution of the form 


1 T—m d 
gel, = } de, mx co, 


The parameter o is the standard 


deviation of the dist; 
and is also equal to the distance of t] 


ribution 
1e mean from the st, 


art, 
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Exponential Regression 
A term, which is not to be recommended, sometimes used to 


denote a relationship such as 


y — a--Be* re 


where X is the independent variable and e a random residual. 


* Extensive Magnitudes 

In Italian usage, the terms grandezze estensive and grandezze 
intensive (extensive and intensive magnitudes) are used to denote 
variables and attributes respectively, that is to say, quantities 
arising from measurement or from counting. Equivalent terms 
(which also occur in other European languages) are heterograde 
(eterograde — extensive) quantities and homograde (omograde = 
intensive) quantities; measurable (misurabile = extensive) Re 
tities and enumerable (enumerabili = intensive) quantities. [See 
Variable, Attribute.] 


Extensive Sampling 

A term used to denote sampling where the subject matter, or 
geographical coverage, of a sample is diffuse or widespread as 
Opposed to intensivo, where it is narrowed to a small field. Extensive 
Sampling may refer either to a case where a wide variety of topics 
are covered superficially (rather than a few topics in detail) or a 
large area is surveyed broadly (rather than a small area studied in 
detail). The term could also be used with reference to time, that 
15 to say, of sampling covering a long period. 

It would be convenient to distinguish the cases as space-exten- 
Sive, item-extensive and time-extensive respectively. 


External Variance 

An obsolete term introduced by Schultz (1930) to denote the 
Variance of forecasts of the future movements of a particular time- 
Series based upon a given form for its trend. The components 
Contributing to the variance are errors in the estimation of the 
Ee rachoters, not those arising from an incorrect choice of trend 
Ine or from su andom variation. , 

This term | by Deming to denote variance between 
Primary units in a two-stage sampling scheme, in contradistinction 
to internal variance between second stage units in a single DUAE 
Unit. This appears much the same as variance between and within 
groups, 
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Extremal Quotient 


The ratio of the absolute value of the largest observation to 
the smallest observation in a sample. For continuous variates 
which are symmetrical and unlimited at both ends of the range 
the logarithm of the extremal quotient is symmetrically distributed. 


Extreme Mean 


One of a set of mean values (e.g. 
which lies at the extreme of those v. 
smallest. 


in the analysis of variance) 
alues, i.e. the largest or the 


Extreme Values 


The largest or smallest variate-v 
of a set. Slightly more generally, 
neighbouring the end-values, 


alues borne by the members 
the expression signifies values 


F-distribution 
See Variance-ratio Distribution. 
F-test 


An alternative name for the Variance-ratio test (q.v.). [See 
also z-test.] 


Factor 


This word occurs in statistical contexts in several senses : 


(a) in the ordinary mathematical Sense, e.g. a factor of an 
algebraic expression ; 


(b) to denote a quantity under exam: 
as a possible cause of variati 
experiment ; 

(c) (adapted from Psychology) in multi 
denote a function of the obsery 
linear, which may be regarded as part of those variates ; 
and hence as a “factor ” of the variation, 


(d) to denote a constituent item in an average or index- 
number, 


ination in an experiment 
on, e.g. in a “ factorial ” 


variate analysis, to 
ed variates, usually 


Factor Analysis 


A branch of multivariate analysis in which the observed variates 
ONO a P) are supposed to be expressible in terms of a 
number m<p factors f; together with residual elements. One 
such model is expressed by 


m 


: Geck ha: + cie, 


v= 
j 
where s; is a factor specific to the ith variate, €; is an error variate 
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and the a's, b/s and c's are structural constants of m E RS 
it is the object of the analysis to estimate. The coe a s an 
known as factor loadings. That part of Mo ee A END 
is attributable to the f’s is called the WW nS E m 1 E the e, is 
to s; is called the specificity ; and that eas MEN is called the 
called the unreliability. The complement of the la 
reliability. sia 

di ca ** component analysis andio E oats 
extent) “factor analysis " occur in ne 3 Kr 
different meaning, namely in relation to the al GC 
to different causal factors or components of variation. 


Factor Antithesis ames È b 
A term of doubtful utility sometimes er ee en 
theory. If, for example, in the Laspeyres index (q.V-); J 
_ Spats) 
on 2(Podo) 


the roles of p and q are interchanged so as to give 
—Planpo) 
 ZoPd) 


rai px 
and the result divided into the true value ratio Z(PnAn)/Z(Podo) 
we obtain 


I 


Ton 


2(Pndn) 
X(PoIn) 
us is, in fact, 
Which is the factor antithesis of the Laspeyres index and is, i 
the Paasche index (q.v.). 


Dica = 


Factor Loading m ing " rather 
See Factor Analysis. The use of the WE SE SE the 

than “weighting” in this context is SC ES sychology. The 

terminology of factor analysis developed n S Ge the extent 

word “ saturation ” is used in a similar sense to factor 

to which a variate is “ saturated ” with a common factor. 


, 


Factor Matrix i 
UT s between 
The matrix of coefficients (a,;) appearing UNA E 
variates and factors in factor analysis (q-V-)- 


Factor Pattern 


ques known (or 
In the factor matrix (q.v.) certain items may eg ee a 
assumed) on prior grounds to be zero; for example, 
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factor f; does not appear in the ith variate, a; = 0. The pattern 
of non-zero coefficients (as distinet from their actual values) is 
called the factor pattern. It may be regarded as defining the 
model of structure, in terms of factors, which is under investigation. 

In oblique factor analysis, i.e. factor analysis where the factors 
are correlated, it may be necessary to distinguish between the 
factor pattern, as so defined, and the factor structure which expresses 


the way in which the factors are dependent among themselves. 


Factor-Reversal Test 


A test proposed for index-numb 


ers by Irving Fisher (1927). 
The idea was that, in an index- 


number of price, if the symbols for 


iplied by the original price-index, 
The test is obeyed 


t by most of those 
those of Laspeyres and Paasche. [See also 


by Fisher’s “ ideal ” 
in current use, e.g. 
Time-Reversal Test.] 


Factorial Cumulant 


The factorial cumulant of order 7, 
efficient of (ry! 


Generating Functio 


Kir); is defined as the co- 
in the expansion of the Factorial Cumulant 
n (q.v.) as a power series in t. 


ing all possible trea: 
from the factors uni 


and “ not inoculated >”. 
Factorial Moment 


A type of moment used for discontinuous distributions defined 
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at equal variate intervals. If f, is the frequency at x, the jth 
factorial moment about arbitrary origin a is 


Da BH 
p'o = £ (auf, 
SE 


where 
(ca) = (x,—a)(x,—a—1) ... (z,—a—j--1) 


In most cases the variate intervals are taken as units, the variate 
values as 0, 1, 2, ... and a as zero, in which case 


» dn 


pig = É re) FAN 


Factorial Moment Generating Function 
A function of a variable ¿ which, when expanded formally as 
à power series in t, yields the factorial moments as coefficients of 
the respective powers. It is used almost entirely for discontinuous 
distributions defined at equal distances of the variate, say at 
0). 1, wen 18605 If f, is the frequency at x, a factorial moment 
generating function is given by w(t), say, where ` 
oo ce ti 
w(t) = Z ft) = 2 wn ji 
r=0 dech 
where Kun is the jth factorial moment about zero. 
Factorial Sum 
The sums entering into the calculatio 


(q.v.). If the frequency of a variate value 7( 
he factorial sum of order j is 


n of factorial moments 
r=0,1,... k) is f, 


bi fat: (r—j+))}- 


r=0 


Fair Game ca 
In the theory of games, a game consisting of a sequence of trials 


is nom j cost of each trial is equal to 
en ege ee h trial. A “fair” game in 


© expected value of the gain from eae d E S 
is sense may not be Ae as between à pair of e 
Unequal resources: it is well known that ah da E cha 
Player with the larger sum to stake has the better ¢ 


18 Opponent. 


Fermi-Dirac Statistics 
See Bose-Einstein Statistics. 


FER- 108 


. Fertility Gradient 


If a field, or other stretch of land which is to be used for agri- 
cultural experimentation, is divided into plots ready for the experi- 
mental treatments, some part of the differences in yield between 
contiguous plots may be due to inherent variation in the fertility 
of the soil. If this inherent variation is slowly decreasing, or 
increasing, from one side to the other there is said to be a fertility 
gradient. It is one aim of randomisation and other devices of 


experimental design to eliminate bias due to the existence of such 
gradients. 


Fertility Rate 


The number of live birth 


s in a unit period expressed as a 
proportion (usually per thous 


and) of potentially fertile women in 
the population concerned. “ Potentially fertile ” is usually defined 


by reference to age, e.g. by taking women from 15-50 years old. 


This crude or general fertility rate can be refined or standardised 
in respect of age, social class, ete. 


Fiducial Distributi on 


Fiducial Limits 


In fiducial inference (q.v.) limits between which a parameter 
is considered to lie. The term also occurs as a Synonym of confidence 


^ 


lo 
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limits (q.v.). The two are often the same in commonly occurring 
Cases, but their conceptual genesis is different. 


Fiducial Probability 
See Fiducial Distribution. 


Fieller's Theorem 
A theorem giving limits of the confidence-interval type for a 
ratio, stated in its general form by Fieller (1940). 


Filter 

Any method of isolating harmonic constituents ina time-series ; 
à mathematical analogy of the “ filtering "ofa A SE Tight. or 
Sound by removing unsystematic effects and bringing out the 
Constituent harmonics. 


Finite Multiplier 

If a sample of n values is drawn 
Population of limited size N the samp 
derivable from it depend, in general, on Nas well as n. 
the variance of the sample-mean # may be written 


a n 
vari => (i =F 


without replacement from a 
ling variances of the statistics 
For example 


e 1% 
Where 99 = IH ip uv A a u= - 2% 
Nele (v,—p) and p Nia 


The factor 1—n/N is sometimes called the finite multiplier or the 
finite sampling correction. 

The latter usage is bad, since the formula for var & is exact and 
needs no correction. Even the former is not free from objection. 
Formule for sampling from a finite population are not, in general, 
expressible as the product of formule for the infinite case and terms 
dependent solely on n and N. 


Finite Population 
A population of individuals which are finite in number. 


Finite Sampling Correction 7 

An alternative term for the Finite Multiplier (q.v). It is 
Objectionable on the grounds that it is not a “ correction to an 
inexact result. 
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First Limit Theorem 


If a sequence of distribution functions tends to a single distribu- 
tion function F then the corresponding characteristic functions 
tend uniformly in any finite interval to the characteristic function 
of F. This is generally known as the First Limit Theorem. Although 
known to earlier writers, it seems to have been proved rigorously 
for the first time independently by P. Lévy and Cramér about 1925. 
First-stage Unit 


See Multi-stage Sampling. 
Fisher's Distribution 


The distribution of the ratio of the variances of tw 


samples from a normal population or, a little more generally, of 
the ratio of two independent quantities, each of which is distributed 
as x*. [See also Variance-ratio Distribution.] 


o independent 


Fisher's Transformation 


A transformation of 
the formula 


(of the Correlation Coefficient) 
the correlation coefficient r according to 


z = tanh- r. 
The distribution of z for samples from a bivariate normal 


population approaches normality of form much more rapidly than 
does that of r; and its variance, unlike t 


Fisher-Behrens Test 
See Behrens-Fisher Test. 
Fisher-Yates Test 


frequencies. Tf the four e 
in a two-by-two table are denoted by 


diagonal, then the probability of Bi a a 
hypothesis of independence is : 
(a+b)! (c+d) ! (ate)! (5-14) | 
(a+b+c+d)! a1 51 c!d! 
The test proceeds by calculating the exact Probabilities of the 
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frequencies observed and of those deviating more than the observed 
from the situations of independence, and cumulating the results. 
It is also known as the Exact Chi-squared Test. 


Five-point Assay 

Tho five-point design for a biological assay is one of the general 
class of symmetrical (2k+1) point designs for slope-ratio assays 
(q.v.). One-fifth of the test subjects are allocated to each of two 
doses of both a standard and a test preparation, the remaining 
fifth receiving no treatment. 


Fixed-Base Index 

; An index-number for which the base period (q.v.) for the calcula- 
tions is selected and remains unchanged during the lifetime of the 
index. This is in contradistinetion to a chain-base index (q.v.). 


Fixed Sample 

When a survey is repeated on several occasions, but observations 
are taken on the same sample instead of a new sample for each 
Occasion, the sample is said to be fixed. 


Fixed Variate 
In regression theory the model under investigation is of the 
type 
y = BotPi Xs >>> BoXo tE 


where the ß’s are constants, the X’s are variables in the mathe- 
matical sense and e (and hence y) are random variables or variates. 
Methods of estimating the B's are the same whether the X 8 are 
selected arbitrarily or are themselves the values of variates, provided 
that in the latter case the conditional distribution of e is the same 
for all values of the X’s. The X’s are, in such an event, sometimes 
known as “ fixed variates”. This is a contradictory and therefore 
regrettable phrase. The more usual “ independent variable IB 
better, but still far short of perfection. Other equivalents are 
^ predictor, “ predicated variable ” and “ explanatory variable E 
The dependent variate is also known as the “ predictand ". 


* Flexibility, Curve of (Curva di Flessibilita) 

uced from the curve of 
f OdF/Fd® as ordinate 
the abscissa and 


In Italian usage, a type of curve, ded 
concentration (q.v.) showing the variation O: 
against F as abscissa, F and © being respectively 
ordinate of the concentration curve. 
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Fluctuation 


A movement up or down between consecutive items of a series 
of numbers or numerical observations. 


In a different sense the variation of a statistic from sample to 
sample is also referred to as a sampling fluctuation. 


Fokker-Planck Equation 


An equation originally occurring in the theory of diffusion 
when drift is taken into account. It may be written in the form 


Ov(z, t) _ 9, Plz, t) (x, t) 
Se E E 


where v(z, t) is the probability density for displacement x at time t, 
D is the diffusion coefficient and ¢ represents drift. The equation 
occurs in the theory of stochastic processes as a limiting case of 
random walk or additive processes, 

Follow-up 


A further attempt to obtain information from an individual 
in a sample survey when the initial attempt has failed, 


Forecasting 


re used synonymously in 
agnitude which a quantity 
: as distinct from “ estima- 


al yield of a crop is “ fore- 
“estimated ” at harvest, 

The errors of estimation involved in prediction from a regression 
equation are sometimes referred to as “ forecasting errors ” but 
this expression is better avoided in such a restricted sense. Likewise 
terms such as “ index-numbers of forecasting efficiency ”, in the 
sense of residual error egression analysis, are to be 
avoided. 


Fouriold Table 


dichotomy. The expressions “2x2” or 
'* two-by-two ” seem better. 


Fourier Analysis 


The theory of representing functions 
of a series of sine and cosine terms 


l, .... The An are not necessarily 


of a variable t as the sum 
of type a; cos(277j/A,), j = 0, 
commensurable and hence the 
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analysis is more general than harmonic analysis, which considers 
series of terms such as cos(27j/A) where À is some constant. 


Fractile 

A term introduced by Hald (1948) to denote the variate value 
below which lies a given fraction of the cumulative frequency. 
This term is synonymous with the more generally used term 
quantile (q.v.) and the necessity for its coining is not clear. 


Fraction Defective 


In quality control, that proportior 
are defective. 


1 of a number of units which 


Fractional Replication 

Where there are a large number of treatment combinations 
resulting from a large number of factors to be tested, it is some- 
times impracticable to test all the combinations with one experi- 
mental layout. In such cases resort may be made to a fractional 
(ie. a partial) replication. This device is likely to be useful 
only where certain high-order interactions can be regarded as 


negligible, 


Frame 


A list, map or other specification of the units which constitute 
the available information relating to the population designated 
for a particular sampling scheme. There is a frame corresponding 
to each stage of sampling in a multi-stage sampling scheme. The 
frame may or may not contain jnformation about the size (q.v.) 
or other supplementary information of the units, but should have 
enough details so that a unit, if included in the sample, may be 
located and taken up for enquiry. The nature of the frame exerts 
à considerable influence over the structure of a sample survey. 

bis rarely perfect, and may be inaccurate, incomplete, inadequately 
described, out of date or subject to some degree of duplication. 
Reasonable reliability in the frame is a desirable condition for the 
reliability of a sample survey based on it. 
ie multi-stage sampling it is sometime 
i ne at higher stages during the progres 
EN For example, certain first-stage units may 
const; st instance: and then more detailed lists or 
25 Structed by compilation of available information or 
Servation only of the first-stage units actually selected. 


s possible to construct 
ss of the sample survey 
be selected in 


maps may be 
by direct 


H 
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Freehand Method 

A method of describing the relations 
ordered in time or space, whereby 
by drawing a line freehand throug 
observations. 


hip in a series of data, 
the general trend is estimated 
h or near the series of plotted 


Frequency 
The number of occurrences of a given type of event, or the 
number of members of a population falling into a specified class. 
Where the frequency is expressed as a Proportion of the total 
number of occurrences or the total number of members, it is called 
the relative or proportional frequency ; but where no ambiguit can 
arise these ratios may simply be called frequencies, T 


Frequency Curve 


The graphical representation of a continuous frequency distribu- 
tion, the variate being the abscissa and the frequency Së ordinate 
The frequency curve may be viewed as the limiting form of tho 
frequency polygon as the number of observations tends to b e 
infinitely large, and the class intervals indefinitely small, Ta 


Frequency Distribution 


A specification of the way in which the fre uenci 
of a population are distributed according to the tr fase 
which they exhibit. For observed data the distribution i er 
specified in tabular form, with some grouping for continuous. SEY 
A conceptual distribution is usually specified by a T 
function (q.v.) or a distribution function (q.v.) equeney 


Frequency Function 

An expression giving the frequeney of a vari 
function of x; or, for continuous variates, the 
elemental range dx. Unless the contrary is Specified th, 
frequency is taken to be unity, so that the frequency SS total 
represents the proportion of variate-values x. Fro en, 
sophisticated standpoint the frequency function is most Con e 
regarded as the derivative of the distribution function ay ar 
generalisation to more than one variate is immediate, ^^ The 


ate-value + as a 
frequency in an 


Frequency-moment 


If a frequency or probability distribution is given by dp 
the rth probability-moment is defined by 


ee Jl y” da. 


It may be regarded as the moment (in the sense of rigid dynamics 


— y de 
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of the frequency-curve about the variate axis, whereas ordinary 
moments relate to the frequency or y-axis. 

In the above definition the total frequency is, as usual by 
convention, taken as unity. For a population of total frequency V 
the rth frequency-moment is defined by 


E 
=] y" dx 


» 

where N = J i= | y dx, y now relating to actual and not to 
—wm 

relative frequency. Analogous definitions involving sums apply 

to discontinuous distributions. 


Frequency Polygon 

A diagram showing the form of a frequency distribution ; the 
frequencies are graphed'as ordinates against the variate-values as 
abscissæ and the tops of the ordinates joined one to the next. The 
diagram may be used to exhibit the frequencies of a continuous 
distribution if the frequencies are grouped in variate-intervals ; 
it is then customary to erect ordinates at the middle of the intervals. 


Frequency Surface 
The bivariate analogue of the frequency curve (q.v-). 


Frequency Table 

A table drawn up to show the distribution of the frequency of 
Occurrence of a given characteristic according to some specified 
Set of class intervals. It may be univariate or multivariate but 
there are difficulties in presenting data tabulated according to 
More than two variables. 


finity. The existence 


(19 ibis limit is an axiom of the theory as proposed by von Mises 

avoid Seige later axiomatisations (eg. PY Kolmogoroff ded 

ip e difficulties associated with it by taking the proba E y 

on th easure associated with a set of points (events) and proceeding 

for aon basis of measure theory. This avoids the difficulty only 

Probabi athematician. For the statistician the problem of relating 
are te frequency of occurrence remains. 
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Fundamental Probability Set 

A set of objects or events which are basic to a probabilistic 
situation, in the sense that all other objects or events under con- 
sideration are derived from them by compounding. It follows that 
all probabilities are expressible (by the rules of addition, multiplica- 
tion, etc. of probabilities) in terms of the probabilities of the 
fundamental set. Failure to specify the fundamental set explicitly 
leads to confusion, occasionally to error, and in particular to a 
number of paradoxes. The fundamental probability set is some- 
times called the Reference Set. 

By a slight extension the actual probabilities of the fundamental 
set are also referred to as the fundamental probability set. 


Fundamental Random Process 
See Brownian Motion Process. 


Furry Process 


An early variety of a birth-and-death Process (q.v.) studied by 
Furry in 1937. 


g-statistics 
The sample values of gamma coefficients (q.v.). 


Galton's Individual Difference Problem 


A problem discussed by Galton in the latter half of the nine- 
teenth century. In modern terms it is equivalent to determining 
the differences of variate values (or their expectations) of certain 
individuals, based on their ranks; for example, Galton considered 
the problem: how should a prize be divided between the winner 
and the second and third members in a contest, assuming that the 
underlying distribution of abilities is normal ? 


Galton Ogive 


Under certain conditions, e. 


. 2 9. when a frequency function i 
unimodal, the distribution curve (q.v.) ies a bte AGRA 


distribution curve of t 
distribution. The term appears to be TE 


Galton-McAllister Distribution 


A frequency distribution in which 


the logarithm of th i 
(or some simple linear function of it) i SERE 


is normally distributed. The 
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distribution was suggested by McAllister (1879). It is now more 
generally known as the lognormal distribution. [See Logarithmic- 
Normal Distribution.] 


Gambler's Ruin 

The name given to one of the classical topics in probability 
theory. A game of chance can be related to a sories of Bernoulli 
trials at which a gambler wins a certain predetermined sum of 
money for every success and loses a second sum of money for 
every failure. The play may proceed until his initial capital is 
exhausted and he is ruined. The statistical problems involved are 
Concerned with the probability of the ruin of a player, given the 
Stakes, initial capital and chances of success, and with such matters 
as the distribution of the length of play. Bé 

There are many variations to this classical problem, which is 
closely associated with problems of the Random Walk (q.v.)—in 
Particular, of Sequential Sampling (q.v-). 


Games Theory 
Generally, that branch of mathematics which deals with the 
theory of contests between two or more players under specified 
Sets of rules. The subject assumes à statistical aspect when part 
of the game proceeds under a chance scheme, e.9. by the throw of a 
die or when strategies are selected at random. [See also Strategy, 
ero-sum Game, Minimax Principle, Fair Game.] 


Gamma Coefficients 
These are ratios, analogous to moment- 
Coefficients (q.v.), which are based upon th 


ratios (q.v.) or the Beta 
e cumulants, viz. : 


2 
A 3/2 = Kala 
S Mi Kalk’? Ya 
and, in general i 
ez vleit, 


Gamma Distribution 
A frequency distribution of the form 


-z gl 


TA) 


It is also know: 'g Type III or simply as the Type III 
distribution, ne Sege F(x) is an incomplete 
gamma-funetion: hence the name. Its importance in statistics 
derives largely from the fact that cy, where c is a numerical 
Constant, is actually or approximately distributed in the gamma 


or B VE 
M under certain conditions. 


dF (x) = d de, OKKO. \ 
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Gantt Progress Chart 


An application of the bar chart (q.v.) due to Gantt, of use in 
industrial statistics. An actual performance or output is expressed 
as a percentage of a quota or planned performance per unit of 
time. Account may also be taken of the cumulative performance 


by plotting it, with the planned cumulative performance, as ordinate 
against time as abscissa. 


Gauss Distribution 
An alternative name for the Normal Distribution (q.v.). 


Gauss-Markoff Theorem 


A fundamental theorem dealing with an unbiassed estimator of 
a population characteristic, based upon a linear combination of 
sample observations drawn from that population. The theorem 
is to the general effect that an unbiassed linear estimator of a 
parameter is “best”, ie. has minimum variance, when the 
estimator is obtained by least-squares. The theorem can be 
extended in many directions, e.g. by considering the simultaneous 
estimation of several parameters or linear functions of them. 


Gauss-Seidel Method 


A classical method for the iterative solution of a set of linear 
equations, particularly those arising from least-squares solutions : 
an extension by Seidel (1874) of the fundamental method due to 


Gauss (1823). 
Gauss-Winckler Inequality 


_ An inequality concerning the moments of a co 
tion about the mode. If v, is the 


about the mode, assumed unique, 


ntinuous distribu- 
absolute moment of order r 


T £ 
HIS < {nHn} ren. 
This was given by Gauss for r — 2, n = 4 in the fi 3 
and generalised by Winckler in 1866. Radek 
The expression is also used 
Bienaymé-Tchebycheff type (q.v.) 
of deviations from the mode. 
inequality, which is also associated wi i 
and Narumi. [See Camp-Meidell inequality.] yo 


Geary's Ratio 


As a test of normality the moment-rat; 


io for kurtosis Vi 
the drawback that its sampling distributi Ney) Las 


on is skew even for quite 
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ae values of n, the sample size. In order to overcome this, 
Gary (1935) proposed a test in the form of a ratio 


mean deviation 
standard deviation’ 


pow in samples from a normal distribution, tends to 4/(2/z) as 

A ends to infinity. The distribution of Geary's Ratio tends to the 

d rmal form fairly rapidly and, as a test, the ratio aims at detecting 
epartures from mesokurtosis in the parent population. 


General Factor 

In component analysis, a component which is common to all 
the observed variates ; a factor which is involved in the variances 
of all the tests in a Battery of Tests (q.v.) subjected to a Factor 
Analysis (q.v.). In the theory due to Spearman the common 
‘actor variance reduces to the variance of a single general factor 
and a psychological significance is attributed to this General Factor 


org. [See Common Factor.] 


Generating Function 
A function of a parameter ¢ which, when expanded as a power 


Series in £, yields as the coefficients the values of some quantity 

Of statistical interest such as the probability of events or the 

moments of a frequency distribution. The characteristic function 
AV.) is an important case of a moment generating function (a 

Phrase which is often abbreviated to m.gf.. The theory of 

lia has made use of the generating function approach since 
e time of De Moivre in the first half of the eighteenth century. 


Geometric Distribution 

es distribution in which the frequencies 

m ssion as the variate-values increase. 

exi Y confined to discontinuous distributions an 
ample, include the exponential distribution (q.v.). 


fall off in geometric 
The expression is 
d does not, for 


Geometric Mean 

x A measure of location which is one of the general class of 
Ombinatorial power mean (dc), The geometrie mean (G) of n 
Positive quantities is the positive nth root of the produet of these 


quantities, viz. : 
n 1 
o - (As): 


SS? 
7 E 7 4 
Where it exists the geometric mean lies between the harmonic 
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The arrangement also provides four orthogonal classifications of 
the 16 cells, by rows, columns, Roman and Greek letters. 


Gram-Charlier Series—Type A 


i function in terms of derivatives 
An expression of a frequency 
f the nel curve. If H,(x) is the Tchebycheff-Hermite poly- 
Die of order r the series (with zero mean and unit standard 
deviation) is 


A el +E (42—1) HH 4 HH aos (04—61,-3)H y+, =a} 
27 


The name derives from the work of Gram (1883) and Charlier 
(1905) who used the series to approximate to frequency functions, 


A possibly better form is due to Edgeworth. [See also Edgeworth 
series. ] 


Gram-Charlier Series—Type B 

A series proposed by Charlier in 1905 to re 
tinuous function in terms of differences of a 
There are many difficulties in the use of the serie: 
employed at the present time. 


present a discon- 
Poisson variate. 
s and it is rarely 


Gram-Charlier Series—Type C 
A further series proposed by Charlier in 1928 t; 
i i yhich can arise wi 
due to negative frequencies w ich c 
Ta Sosia a frequency function in the form 
Jle) = exp (Zy,H,} 
where the H, are polynomials. 


o avoid difficulties 
th Type A. The 


This series has not come into use, 
Gram 's Criterion 


A criterion which states that for n co 
to be linearly independent in the interval 
and sufficient that |d,.|=0, where | diz | is the determinant 
defined by 


b 
de= | fee: 131. 
La 
[See Singular Distribution.] 


ntinuous functions fin) 
ATP it is necessary 


N. 


Grid 

A rectangular mesh on a pla 
orthogonal to each other, each lin 
interval from the adjacent lines, 
sampling. 


ne formed b 
e of each set 
It is used in 


Y two sets of lines 
being at a constant 
some forms of area 
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Grid Sampling 

A. form of cluster sampling, the clusters being individual areas 
of a grid and hence consisting of groups of basic cells arranged in 
some standard geometrical pattern. The term “ configurational 
sampling ” is also used in the same sense. 


Group 
A set of elements, individuals or observations all of which 


possess one, or more, characteristics in common. 
The word also occurs occasionally in statistics in its mathematical 


sense. [See also Class.] 


Group Comparison 
A comparison between groups of individuals, usually on the 
basis of a representative value (such as a mean) from each. 


Group Divisible Design 

A goneral type of partially balanced experimental design, so 
called by R. C. Bose (1939). It is so-called because the treatments 
can be divided into a certain number of groups with equal numbers 
of treatments in each group, the relations among members of a 
group and those between members of different groups being of 


distinct types. 


Group Factor 
See Common Factor. 


Grouping Lattice 
A lattice or mesh of equal variate-intervals which, when super- 
imposed on a variate scale, defines the intervals in which the 


frequencies are grouped. 


Growth Curve 

In general, an expression giving the size of a population y 
as a function of a time-variable ¢, and hence describing the course 
of its growth. The expression may also be used to denote the 


growth of an individual. 
Tf the relative growth-rate declines at a constant rate, i.e. 


ldy ` 
yd 


ve is known as a Gompertz curve. Explicitly it may be 


—b, b>0, 


the eur 


written 
y sae tt, 
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If the asymptotic value of y as ¢ tends to infinity is a positive 
constant c, so that 

y = c+ae tt 
the curve is sometimes known as the modified exponential curve. 
A growth curve for which 


— = by(k— 
di I) 
is called logistic or autocatalytic. Its explicit form is 
k 
Y= [peri 


A rather more general form of type 
k 


E m 


y 
where $(t) is some function of time, is also called logistic, 


Hali-drill Strip 


One of the older systematic experimental designs which was 
commonly used for comparisons between two agricultural factors, 
e.g. two cereal strains. Owing to the various disadvantages of this 
kind of design compared with the more modern designs based 


upon randomisation, it has lost popularity. ; 


Half-invariant 
See Cumulant. 


Half-plaid Square 

An experimental design introduced by Y. 
related to the split-plot design (q.v.) and to t| 
design (q.v.). 

If certain treatment combinations a; 
a Latin square and an additional treatment at tw i 

ol i 

to the rows of the square (one row receiving one iy ju sped 
resulting square is said to be half-plaid. For example, if fa das 
and C are each at two levels and A is the additional f; t ate 
layout might be DA 


ates (1937) which is 
he quasi-Latin square 


re laid out in the form of 


b c o be 


c b be o 
o be b c 
bc o c b 


with A applied to each member of the last tw 
" į 3 i i 
(or applied at a different level) to the first e dos “plied 
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Whereas in quasi-Latin squares the prineiple of confounding 
(q.v.) is applied only to interactions, in the case of the half-plaid 
square design the main effects are also confounded. The half-plaid 
square may also be regarded as a split-plot design with the sub- 
units laid out in the form of Latin squares. 


Half-replicate Design 

An experimental design based upon the principle of fractional 
replication (q.v.), which employs only one-half of the complete 
number of treatment combinations in a basic design. 


Half-width 

This expression is sometimes used in relation to central confidence 
intervals (q.v.) to denote the upper or lower half of an interval. 
In fixed interval prediction, such as may be used in a control chart 
(q.v.), the half-width refers to the distance (on the scale of the 
variate) between, say, the process average and the upper or lower 
control limit (q.v.). 

An objectionable use of the term sometimes occurs in elementary 
texts. If a frequency function is unimodal with a frequency f, at 
the mode, and if there are two points 2; and x, where 


fa) = (2) = 31%) 


the distance }(x,—x;) is sometimes called the half-width. 


Hardy Summation Method 

A method of determining the moments of a frequency function 
defined at equidistant points, or grouped in equal intervals, by 
repeated summation of the frequencies. It was suggested by 
Sir George Hardy in 1903. The summations give factorial moments 
(q.v.) from which ordinary moments may easily be derived. 


Harmonic Analysis 
The analysis of a series of values into constituent periodic 


terms. [See also Fourier Analysis, Periodogram, Spectral Function.] 


Harmonic Dial 

A method of representing harmonic constituents of a time- 
series introduced in a geophysical context by Bartels (1935). A 
harmonic component is represented by a vector with length pro- 
its intensity and angular orientation proportional to 


portional to 
A set of components then appear like a number of 


the phase. 
hands on a clock. 
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Harmonic Mean 

The harmonic mean of a set of observations is the reciprocal 
of the arithmetic mean of their reciprocals. It may be written in 
the discrete case for n quantities £, Ca, ..., n, AS 


il TE 1 
a= a2, (2) 


or, in the continuous case, as 


1? jo) 
EE Ca 


-o 
where f(x) is the frequency function, provided of course that the 
integral exists. For frequency distributions where the variate 
values are non-negative it may be shown that the harmonic mean 
is less than either the geometric mean or the arithmetic mean. 


Helmert Criterion 
See Abbe-Helmert Criterion. 


Helmert Distribution 

The distribution of the sample standard deviation (or, equi- 
valently, of the sample variance in samples from a normal popula- 
tion). It was discovered by Helmert (1875-76) and may be written 


F nin-D s\n-2 n 
= Tü(—1j2ie-5 () ge Tree 
where o? is the parent variance and s? the sample variance, If 
ns?/o? is put equal to x? the distribution becomes that of X? with 
n—1 degrees of freedom. It is a form of the Type III distribution 
(q.v.). 
Helmert Transformation 

An orthogonal linear variate transformation due to Helmert 


If a, %, ... x, have zero mean and unit variances the trans- 
formation is given by 


1 
yy =(2,—%2) — 


v2 


1 
Yo = (%,-++2,—223) — 


4/6 
Ya =(2,+%4+%3—3%4) —— 


Vna = fertat. - En- — (0 De, 


: = 


Yn = (1,+%+...+%,) 
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Heteroclitic 
See Clisy. 


* Heterograde 
See * Extensive Magnitudes. 


Heterograde 

A term used by some German and Scandinavian writers to denote 
a variable which is quantitative, i.e. is a variable as distinct from 
a qualitative characteristic or attribute. [See also * Extensive 


Magnitude.] 


Heterokurtic 
See Kurtosis. 


Heteroscedastic 
See Scedasticity. 


Heterotypic 

A term used in relation to Pearson distributions (q.v.). For 
certain values of the moment-ratios Bı and B, the differential 
equation defining the family of distributions has moments of 
order 8 or more infinite. In this region the standard error of the 
sample estimate of 8, would be infinite and hence the fitting of the 
distributions by the method of moments would be inappropriate. 
Distributions of the Pearson family with such values of B, and f, 
were called heterotypic; but, as is now realised, certain of the 


distributions may be valuable for many purposes. 


Hbn(x) Function 
A function derived by integration and differentiation of the 


“ normal ” function e-1*. The function of zero order is defined as 
oo 


Hh,(x) = I eva 


gz 


and for positive » the function is defined by recurrence : 
x 


Hh) = | DOE 


E TN E n 
Similarly Hh 2) = (- 2) Hh(t) 


The Hh_, functions are Hermite functions. [See Tehebycheff- 
Hermite Polynomial.] 
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Hidden Periodicity, Scheme of 


A term advanced by Schuster (1898), and later used extensively 
i time-series (or more 
by other writers, e.g. Wold (1938), to denote a mor 
cousrally a stochastic process) which is generated by the addition 
of a finite number of harmonic terms and a random residual com- 
ponent. One ofthe objects of analysing such a series is to determine 
the amplitude, period and phase of each “ hidden component. 


Hierarchy 


If, in a matrix of intercorrelations (q.v.) of a set of variates, 
the rows and columns can be so arranged to give the highest correla- 
tions in the upper left-hand corner and the lowest correlations in 
the lower right-hand corner and when this is done there is a constant 
proportional relationship between adjacent columns (except for 
diagonal terms) the table is called a hierarchy (Spearman, 1904) 
and the intercorrelations are said to be an hierarchical order. Thus 
for two rows denoted by a and b and two columns by c and d the 
correlations obey the so-called tetrad relations Parra = Taal ro 
Under certain conditions the fact that the correlation matrix is 
hierarchical is a necessary and sufficient condition that the variation 


can be accounted for by a single factor common to t 


he variates, 
The quantities r,;7,,4—r,,r,, are called tetrad differences, 


High Contact 


In relation to a frequency function f(x), the order of contact 
of the function with the variate axis (or at infinity if the range 
is infinite) is said to be high if z’f(x) (or its limit) vanishes at the 
terminals for some high value of 7. What constitutes a “ high ” 
value for this purpose is somewhat arbitrary. This property of 
high contact is one of the conditions for the application of the 


corrections for grouping (q.v.) known as Sheppard’s corrections 
(q.v.). [See also Abrupt Distribution.] 


High-low Graph 


A form of graph used to depict ran; 
intervals of time. For example, dai 
represented by taking time-intervals of one month 
and, at each monthly point, showing the maximum and minimum 
price attained during the previous month. The maxima can be 
joined by a line to provide a graph of high points ; and similarly 
for the minima ; or, for each month, the high and low points may 
be joined by a vertical bar. 


ges of variatio: 


; n in successive 
ly price vari 


ation might be 
on the abscissa 


——  — =~ ae oo —— 
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Histogram 

. A univariate frequency diagram in which rectangles proportional 
in area to the class frequencies (q.v.) are erected on sections of the 
horizontal axis, the width of each section representing the corres- 
ponding class interval of the variate. [See also Block Diagram, 
Frequency Polygon.] 


Historigram 

A term used to denote a graph of a time series with the value 
of the series as ordinate against time as abscissa. Owing to possible 
confusion with the word “histogram ” the term is not to be 
recommended. 


Homoclitic 
See Clisy. 


Homogeneity 

This term is used in statistics in its ordinary sense, but most 
frequently occurs in connection with samples from different 
populations which may or may not be identical. If the populations 
are identical they are said to be homogeneous, and by extension, 
the sample data are, also said to be homogeneous. In a more 
restricted sense populations may be said to be homogeneous in 
respect of some of their constants, e.g. k populations with identical 
means but different dispersions are homogeneous in their means. 


Homogeneous Process 
A stochastic process is said to be homogeneous in space if the 
transition probability between any two state-values at two given 
times depends only on the difference between those state-values. 
The process is homogeneous in time if the transition probability 
between two given state-values at any two times depends only 
on the difference between those times. 


* Homograde 
See * Extensive Magnitudes. 


Homograde 

A term used by some German and Scandinavian authors to 
denote a qualitative variate, i.e. an attribute (q.v.). The word 
is not in common current use among English writers. 


Homokurtic 
See Kurtosis. 
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* Homophily (Omofilia), Index of 


In Italian usage, a measure of concordance (q.v.) which takes 
into account the influence exerted on the association by dissimi- 
larity in the marginal distributions. 


Homoscedastic 
See Scedasticity. 


Hotelling's T 


A generalisation by Hotelling (1931) of “ Student's ” distribution 
(q.v.) to the multivariate case, and like “ Student's ” t, available 
to test the significance of a broad class of statistics inclu 
and differences of means, regression coefficients and their 
If, for example, the measurements of p variates on a ran 
of n individuals from a multivariate normal distribution 
covariance matrix are to be used to test the 
respective population means are É,, £5, . 
non-negative square root of 


T? = nl (8, —E)(8,—É,) 
where %, is the sample mean of the ith variate, the summations 
are from 1 to p, and ly is a typical element of the p-rowed matrix 
inverse to that of sample covariances. Tests of significance 


involving 7? can be carried out by the variance-ratio distribution 
(q.v.). 


ding means 
differences. 
dom sample 
of unknown 
hypothesis that the 
-- E, T is defined as the 


Hypergeometric Distribution 


A distribution of a discrete variate generally associated with 
sampling from a finite Population without replacement. The 
frequency of r “ successes ” and n—r "failures? in à sample of 
nso drawn from a population of N in which there are Np “ successes” 
and Na “ failures ” (+g = 1) is 


1 
s (orae 


where Nt] — N(N—1)...(N—r+1). As N 


tends to infinit 
rdinary binomial fo ae 


: Probability generati 
function may be put in the form of a hypergeometric Se RE 
Hyper-Graeco-Latin Square 

A generalisation of the Latin and Graeco-Lat 
in the form of a PXP squar 


e in which each cell co 
characters of each of k types (k>2), the charac 


in square (q.v.) 
ntains one of the 
ters of each type 
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being p in number and constituting a Latin square ; and the 
types being mutually orthogonal so that no combination of the 
characters of different types occurs more than once anywhere in 
the design. The maximum value of E never exceeds p—1. 
For example, the following 4x4 square : 
Aal BB2 Cy3 D84 
By4 483 Da2 CB1 


C82 Dy ABA Ba3 
DB3 Cad Bòl Ay2 


shows how comparisons between 16 observations may be considered 
in 5 independent sets, corresponding to rows, columns, Roman 
letters, Greek letters and numerals. 


Hypernormal Dispersion 
See Lexis Variation. 


* Hypernormality (Ipernormalitä) 
See * Abnormality. 


Hypothesis, Statistical 

A statistical hypothesis is a hypothesis concerning the para- 
meters or form of the probability distribution for a designated 
population or populations, or, more gradually, of a probabilistic 
mechanism which is supposed to generate the observations, 


Hypothetical Population 

A statistical population which has no real existence but is 
imagined to be generated by repetitions of events of a certain 
type; e.g. the binomial distribution as generated by the throws of 
a die, or crop-yields on a set of plots imagined as all the possible 
ways in which a set of yields might occur under the conditions of 


an experiment. 


'! Ideal '' Index-Number 
In 1927 Irving Fisher advanced certain criteria which should 

be obeyed by “ good ” index-numbers. Of the large collection of 
formule investigated only a few obeyed his tests. One of these 
was termed the “ ideal" index. It may be written 

(Erst, „ Sal 

Lë, © Epon 
where Po, qo represent prices and quantities in the base period and 
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Pn: In those of the period for which the index is being calculated. 
The ideal index is the geometric mean of the Laspeyres’ and Paasche 
index-numbers (q.v.). [See also Crossed Weight Index-Number, 
Factor-Reversal Test, Time-Reversal Test.] 


Identifiability 


In certain systems of stochastic equations it may happen that 
some or all parameters cannot be separately estimated without bias, 
however extensive the data, even if the number of equations is 
equal to the number of unknown endogenous variates. For 


example, if x, and x, are normal variates and En, € are (unobservable) 
components, the system 


tt = €, = A, say 

gh Xp = €, = B, say 

does not permit of the separate estimation of a, and a», for it is 
observationally indistinguishable from any system of type A-HkB, 
A-+IB. The system is then said to be unidentifiable. 


If no parameters can be estimated on the information available 
the system is said to be co 


mpletely unidentifiable. If some para- 
meters, but not others, can be estimated the system is partially 
identifiable. If all can be estimated it is completely identifiable. 
If there are more relations given than are necessary for complete 
identification the system is over-identified. 


Illusory Association 


not “cause” the other ; 
the accidental circumstan: 
more northern re 


nO regions © often possible, 

word ‘illusory ” in this kind of context has to be ma with Ro 
caution. The association is not illusory in the sense that it d 
not really exist ; only in the sense that i n 


interpretation. 


Illusory Correlation 


As in the case of Illusory Association (q.v. 
is dr E y As -V.), a correlati 
be significant without implying causal Al at 


à 1 may 
connection betwee 


n two 
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variates. For example, over a period of years there is in Europe 
a negative correlation between the birth-rate and the number of 
deaths from road accidents, but it is not arguable that, for example, 
one way of depressing the birth-rate is to arrange for more accidents 
on the road. Both effects can be assigned to a general movement 
in economic and sociological conditions and their co-relationship 


is due to the relation of each with the time-variable. 
Illusory correlation has been termed by Yule “ nonsense 


correlation ”. 


Incidental Parameters 
See Partially Consistent Observations. 


Incomplete Beta Function 
This function is defined as 
rt 


Bis, r) = | y(1—y)7 dy, s, r>0; Oxt«l. 
0 


The ratio of the incomplete Beta function to the complete Beta 
function is generally written : 


t 
1 8-1 == dy 
cono gen je se d 
Dé Pu Il y (y) dy 
0 


Incomplete Block 

A basic form of experimental design introduced by Yates 
(1936). If material is divided into blocks and it is desired to allocate 
certain treatments to the units of a block, the treatments may be 
too numerous for them all to appear in each block. When a block 
contains fewer than a complete replication of the treatments it 
is called incomplete. Differences between blocks are then discussed 
by a more elaborate analysis than is required for complete blocks 
(cf. Recovery of Information). 

Tf each block contains the same number of treatments and 
they are arranged so that every pair of treatments occurs together 
in the same number of blocks, the design is said to be balanced. 

A large number of designs in current use are of the incomplete- 


block type. 


Incomplete Census 
See Sample Census. 
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Incomplete Gamma Function 
A function defined as 


t 
P(A) =| ea dr A>0; 0<t<oo. 
0 


It is the distribution function of the Gamma Distribution 


multiplied 
by IA). 


Incomplete Latin Square 
An alternative name for the Youden Square (q.v.). 


Incomplete Moment 


The ordinary moment of a distribution about an arbitrary 
origin a is given by 


mos IT (w—a)? 4F(x). 


—- 


If this be modified to make the limits of 


integration extend only 
from — to t the expression 


nt 

| (w—a)’ dF(x) 
is called the incomplete moment of o 
By contrast the form when t 
moment. 


rder 7, provided that it exists. 
= © is sometimes called the complete 


Inconsistent Estimator 
See Consistent Estimator, 


Independence 


In the calculus of probabilities, independence ig usually defined 
by reference to the principle of compound probabilities 

events are independent if the probability S 
the other is given or not, i.e, 


Two 
of one is the same whether 


P(A) = P(A|B) and P(B) 


From this it follows that the 
event P(AB) = P(A)P(B) if the e 
matter of axiomatisation i J 
the type P(AB) = P(A)P(B) as 


= P(B| A). 


probability of the compound 


a -- 
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, In statistics two variates x, and x, are independent if their 
distribution functions are related by 


Fix, 2) = F(t, 0) F (oo, xs) 


or equivalently if their frequency functions (should they exist) are 
related by 
(s, 22) = ff) fa) 


Generally, n variates Y, X». . x, are independent if 


Fix, Wg, «++ my) = Flü 00, 00, ... 00)F(00, xs, oO ... 00) 

... F(00, co, 00, ... Un). 
It is not enough that they should be independent pair and pair. 
The word is also applied in the ordinary mathematical sense to 
describe the independence of two or more variables. 

* In Italian usage, if, of a set of variates A+k in number, the 
set of h are independent of the set of k there is said to be independ- 
ence of class (k, k). Of n variates there is said to be independence 
of order (ordine) h if n—h of them are mutually independent when 


the values of the other h are fixed. 


Independence Frequency 

In a contingency table, the frequency which would be found 
in a particular cell if the attributes defining it were independent ; 
eg. if the r rows of the table have total frequencies A,, Ay, ... Ar 


and the $ columns have frequencies B,, Ba, ... B,, and 
ZA=2B=N, 
the independence frequency in the ith row and jth column is A;B,/N. 


Independent Action 
Suppose that doses x, and ze of two stimuli have expected 
quantal response rates of P,(a,) and P,(x). The two stimuli are 
said to display independent action if, for all x, and x», the expected 
response rate to a simultaneous application of both doses is 
P = P,+P.—P,P, 
= 1—(1—P,)(1—P,). 


The extension to three or more stimuli is obvious. 


Independent Increments, Process with 
See Additive Process. 
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Independent Trials 


The successive trials of an event are said to be independent if 
the probability of outcome of any trial is independent of the out- 
come of the others. The expression is usually confined to cases 
where the probability is the same for all trials, 
attributes, such a series of trials is often referred 
Trials ”. It includes all the classical ca: 
balls from urns with replacement after 
dice rolling and the events 


In the sampling of 
to as “ Bernoullian 
ses of drawing coloured 
each draw, coin tossing, 
associated with other games of chance. 


Independent Variable 


This term is regularly used in contradistinction to “* dependent 
variable ” in regression analysis. When a variate y is expressed 
as a function of variables % Ta, ete. plus a stochastic term the 2's 
are known as “ independent variables ”. The terminology is rather 


unfortunate since the concept has no connection with either 
mathematical or statistical dependence. The Usage is so convenient, 
however, and so common that strongly e 


oordinated action would 
be necessary to change it. [Seo also Predicated Variable,] 


Index of Dispersion 
See Dispersion Index. 


Index-Number 
An index-number is a 


iations 
the changes over 


servation 
Business Activity, 


observations. 
The above definition rela 

expression “ index-number ", 

term can also be applied to a serie 


tes to the us 


years would be 
t year), 150 and 170. Such simple 


s” and the 
asan average of a 
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ill-defined concept such as “ business activity ”. It is perhaps 
preferable to regard the index-number as not relating to a specific 
quality but as a measure of location in a complex of concomitant 
variation. 


* Indifference (Indifferenza Statistica) 

In Italian usage there is said to be statistical indifference between 
two variates if their correlation is zero, or more generally, if some 
index of concordance (concordanza) vanishes. 


Indifference-Level Index-Number 
A synonym for Konyus Index-Number (q.v.). 


Indirect Sampling 

Sampling from documents, or some record of the characteristics 
of a population, rather than the recording of information obtained 
at first hand from units of the population themselves. For examples 
it is becoming customary to obtain preliminary information on the 
results of, say, a national census by analysing a sample of the 
census forms before the full analysis is undertaken ; the population 
is then subject to indirect sampling. [See also Direct Sampling. ] 


* Individuality, Coefficient of (Coefficiente di Individualita) 

A coefficient introduced by Gini (1908). Its object is to assess 
the systematic component of a variate as distinct from its sampling 
error, but it can equally be applied for assessing a systematic com- 
ponent as distinct from its error ofmeasurement. If cis the standard 
deviation of the observed values of the variate and o, is the standard 
deviation of the error component the coefficient of individuality 


į = NI g*—o, 


a? 


is given by 


[See Reliability Coefficient, Attenuation.] 


Inductive Behaviour 

A term introduced by Neyman (1937) to indicate the adjustment 
of a course of action based upon a limited amount of information 
in relation to established ideas or “ permanencies ”. In particular 
when the relative merits of a number of courses of action depend 
upon the nature of the frequency function of some observed variates 
the rule of inductive behaviour is equivalent to a test of a statistical 
hypothesis (q.v.). [See also Decision Function.] 
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Inefficient Statistic 


A statistic with less than the maximum possible efficiency (in 
the sense of having the minimum sampling variance). It is 
customary, though perhaps not entirely satisfactory, to define 
relative efficiency by reference to the ma 


gnitude of sampling variance 
only, and not, for instance, with reference to bias or to the form 
of the sampling distribution ; or, what is often of equal importance, 


the ease and speed of calculation. In fact * efficiency ” relates to 
precision, irrespective of cost and time; and “ inefficiency ” has 
the corresponding interpretation. [See also Efficiency.] 


Infinite Population 


An infinite population is one which cit} 
property through some limiting process or, in a sampling context, 
can be made to possess that property by some Strategy of sampling. 
For example, a population of real numbers from 0 to 1 or positive 
integers is infinite by definition. But Sampling from a finite 
population with replacement after 


each drawing makes such a 
finite population take on the characteristics of an infinite population. 


ner possesses the infinite 


Inflation Factor 
À less preferable term for Raising Factor (q.v.). 


Information 

The word “ information ” occurs frequently in statistics with 
its ordinary meaning. In a specialised senso in the theory of 
estimation, the amount of information about a parameter @ from a 
sample of » independent obse 


rVations drawn at random from a 
population with frequency function f(x, 0) is defined as 


nE (ES) = af (eo) fix, Gids. 


If the extremes of the distribution do not depend on @ an 
equivalent expression is 
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Information Matrix 

In generalisation of the definition of “information ” for one 
parameter under estimate, the information matrix of a sample of n 
drawn independently from a population with frequency function 
fix, 0,, Oa, ... Oy) is the matrix for which the element in the ith 


row and jth column is 


x a log f ô log f * (8logf| (0logf a 
nE (FE =) =n $8, ER f dx. 


—* 


certain regularity conditions 


As in the case of one parameter, 
dependent of the 6’s an 


on f are required ; and if the range is in 


equivalent expression is 
2 log f 
a ( 20,08, ) 
Inherent Bias 


A rather loosely define 
(or ought to mean) a bias whic 


d expression which in general means 
h is due to the nature of the situation 
and cannot, for example, be removed by increasing the sample 
size or choosing a different type of estimator. An example of 
inherent bias is the systematic error of an observer or an instru- 
ment ; a further example, in the interrogation of human population, 
is the distortion of truth by the respondent for reasons of prestige, 
vanity or sympathy with the investigator. 

It is possible also to speak of the inherent bias of a method of 
estimation, although in this context the word “inherent ” appears 
redundant. For example, in the theory of index-numbers it may 
be shown that the standard formule of Laspeyres (q.v.) and Paasche 
(q.v.) possess an inherent bias due to the methods of weighting 


and averaging the items. 


* Inquiry (Rilevazione) 

The nearest English equivalent to the Italian “ rilevazione ” 
seems to be “inquiry ". An inquiry is complete (completa) if it 
covers all the objects under study, incomplete if it covers only 
part and over complete (più che completa) if it covers all objects 
once and some more than once. It is direct (diretta) if it measures 
the phenomenon under study directly (e.g. ‘population census), 
indirect (indiretta) in the contrary case. It is continuous (continua) 
if it proceeds continuously through time, periodic (periodica) if 
repeated at fixed intervals of time and intermittent (occasionale) 
or ad hoc if it is conducted only to suit some particular purpose 


D 
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on certain oceasions. A pilot inquiry (q.v.) is said to be preliminare. 
An inquiry is representative (rappresentativa) if every member of 
the population under investigation has the same chance of being 
chosen, non-representative (non rappresentativa) in the opposite 
case. 


Inspection Diagram 

This term is capable of several interpretations. It may describe 
a diagram of a manufacturing process showing the inspection 
points as part of the process. It may be applied to the diagrammatic 
lay-out of a double or multiple sampling scheme which describes 
the stages from the inspection of the first sample to the acceptance 
or rejection of the inspection lot (q.v.). It may refer to the graph 
upon which are summarised the elements of a sequential sampling 
plan together with the course of the actual sampling process, 
Finally, it may be applied to the graph of a sampling inspection 
plan which shows the operating characteristic curve (q.v.). 


Inspection Lot 


A lot (q.v.) presented for inspection, which may be carried out 
on each member of the lot or on a sample of members only. 


Instrumental Variable 


In econometrics (and generally in the analysis of the structure 
of a stochastic situation) an instrumental variable is a predetermined 
variable (q.v.) which is used to derive consistent estimators of the 
parameters of the system. Its use is inefficient in relation to a 
complete set of equations in the sense that only a limited amount 
of information is employed. On the other hand it may be applied 


to incomplete systems.: [See also Limited-Information Methods, 
Reduced-Form Method.] 


* Intergraduated Values 


Values which are subject either to * cograduation (q.v.) or to 
* contragraduation. 


Integrated Data 


A class of statistical data in which the values for short unit 
intervals can be added together to give a series of values relating 
to longer intervals ; for example, daily rainfall can be integrated 
into a new series of weekly, monthly or annual rainfall figures each 
of which will possess a longer time base than the previous series. 
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On the other hand, a series of, say, temperature readings cannot be 
integrated in this sense and series for longer time intervals must 


be derived by averaging or the selection of typical values. 


Integrated Spectrum 
See Spectrum. 


Intensity 
In the harmonic analysis of time-series, a measure which provides 
an estimate of the amplitudes of the constituent harmonies. If 


the series is t, Ug, ... Un the intensity for a period p is defined as 


4°-+B? where 


* Intensity of Transvariation 
See * Transvariation. 


* Intensive Magnitudes 
See * Extensive Magnitudes. 


Intensive Sampling 

Like extensive sampling (q.v.) this expression may mean two 
different things: either (a) sampling in a particular area with a 
dense scatter of sampling points or (b) sampling wherein information 
on a restricted range of topics is sought by probing on them very 
deeply with an intricate schedule of questions. [See also Extensive 


Sampling.] 


Interaction 

In general, when a number of individuals or items are grouped 
according to several factors of classification and these factors are 
not independent (q.v.) there is said to be interaction between them. 

The most common use of the term is in experimental design. 
In the factorial experiment (q.v.) a number of factors can be studied 
simultaneously, each at several levels. The interaction is a measure 
of the extent to which the effect (upon the dependent variable) of 
changing the level of one factor depends on the level(s) of another 
or others. They are often of as much interest as main effects and 
it is one of the advantages of factorial design that they can be 


estimated and tested. 
Thus with 2 treatments, say N and P, each at two levels, the 


"em * 
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effects of the four treatment combinations ean be written RoPos 
Po "p, and mp,. If the treatments are independent, the effect, 
of varying N from n, to ^; would be the same with Po as with pi 
The extent to which this is not so is a measure of interaction : 


py — MPi M Po A-n,p,, 


which may be written symbolically as (ny 
A main affect, i.e. the effect of one f; 
an interaction of order Zero, 
regarded as of order one (first ord 
three factors as of the second or 
If the total sum- 


to interaction terr 
known as components 


riance-analysis is split up 


ms the respective sums are 


due to interaction ; and they may be used 
of interaction in th 


e model which is regarded 
as generating the data, [See also Variance-Components. | 
Interblock 


See Block. 


Interclass Correlation 


This expression denotes correlation in th 
the qualifying adjective “ interclass ’ 
ordinary correlation fro 


e ordinary sense ; 
'isonly employed to distinguish 
m “intraclass correlation ” (q.v. ), 


Interclass Variance 


Intercorrelation 


A term used to 
among themselves, 
and an “ outside » 


denote the correlation of a number of variates 
as distinct from the 


i correlations between them 
9r dependent variate, 


Interdecile Range 

Although a somewhat loose usage, this term is usually inter- 
preted as the variate range between the Ist and 9th deciles (q.v.). 
Like the inter-quartile range (q.v.) it provides an indication of the 
spread of the frequency but does not appear to have come into 
use as a measure of dispersion. [See also Semi-interquartile Range.] 


Internal Least Squares 

A name given by Hartley (1948) to a method of dealing with 
non-linear regression. He was led to consider a regression of a 
variate y on the accumulated sums of y as well as on independent 
variables x. This was called internal regression and the estimation 
of parameters of the regression equation by least squares was 


called internal least squares. 


Internal Regression 
See Internal Least Squares. 


Internal Variance 
See Interclass Variance. 


Interpenetrating Samples (sub-samples) 

When two or more samples are taken from the same population 
by the same process of selection the samples are called interpene- 
trating samples. The samples may or may not be drawn inde- 
pendently, linked (q.v.) interpenetrating samples being an example 
of the latter. There may be different levels of interpenetration 
corresponding to different stages in a multi-stage sampling scheme. 
Thus in a two-stage sampling scheme with village as the primary 
and household as the second-stage unit when the sample villages are 
distributed into two interpenetrating sub-samples we have inter- 
penetration at the first stage only; but when the sample of 
households within every sample village is broken up into two inter- 
penetrating sub-samples we have interpenetration at the second stage; 
and we can have interpenetration of a mixed type, e.g. the four sub- 
samples obtained by combining the two earlier types. Generally, 
the sub-samples are distinguished not merely by the act of separation 
into sub-samples but by definite differences in survey or processing 
e.g. when different parties are assigned to different sub- 


features, 
or one sub-sample is taken up earlier in time than the 


samples, 
others. 


Interquartile Range 
The variate distance between the upper and lower quartiles 
(q.v.). This range contains one-half of the total frequency and 
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provides a simple measure of dispersion which is useful in descrip- 


tive statistics. [See also Semi-interquartile Range, Quartile 
Deviation.] 


Interval Estimation 


The estimation af a population parameter by s 
of values bounded by an upper and a lower limit, 
true value is asserted to lie (as distinct from point estimation, which 
assigns a single value to the true value of the parameter), The 
unknown value of the population parameter is presumed to lie 
within the specified interval either on a stated proportion of 
oceasions, under conditions of repeated sampling, or in some other 
probabilistic sense. The first of these two approaches is that of 


Confidence Intervals (q.v.) due to Neyman (1937), which regards 
the value of the population parameter as fixed and the limits to 


the intervals as random variables. A second approach is that of 
Fiducial Limits (q.v.) due to R. A. Fisher (1930) where the popula- 


tion parameter is regarded as having a “ fiducial probability ” 
distribution which determines the limits, 


pecifying a range 
within which the 


Interviewer Bias 


In surveys of human populations by interview, 
responses or recorded information which is the direct result of 
the action of the interviewer. This bias may be due, among other 
things, to failure to contact the right persons ; to the failure of the 
interviewer to establish proper relations with the informant, with 

ccurate information is offered ; or 


ers received from the 


bias in the 


respondent, 


Intrablock 
See Block, 


Intrablock Sub-group 
In the orthodox 


simple way of 


the identity element), 


every element is 
there will be 2e 
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the identity a group of 2° members. The 2%-* treatments having 
an even number of letters (identifying treatments) in common 
with them form the intra-block sub-group. 


Intra-class Correlation 

A measure of correlation within the members of certain natural 
groups or ‘ families ". For example, if a variate x is measured on 
a number of members, say k, of a family and it is desired to ascertain 
the correlation between the E members, a correlation table is 
constructed in which each of the 44(k—1) pairs of members is 
represented twice, according to which member of the pair is taken 
as providing the first, and which the second, variate. For several 
families the correlation tables are superimposed, and a product- 
moment correlation computed for the resulting bivariate table. 
This is the intra-class correlation. In practice it is not, in fact, 
necessary to construct the actual table in order to compute the 
coefficient. 

The concept is closely allied to a variance-ratio in variance 
analysis, which has largely superseded it. 


Intra-class Variance 

In variance-analysis, where the data are classified into groups, 
the total variation (sum of squares about the grand mean) may be 
expressed as the sum of two components, expressing variation 
among the means of groups and variation within groups. The latter 
is the sum of squares about group-means pooled for the various 
groups, and an estimate of variance within groups based on it is 
known as within-group or intra-class variance. 


Intrinsic Accuracy 
The intrinsic accuracy of a distribution with frequency function 


f(x, 0) is defined as 
o /Alog fu 
r= | ( 20 ) f(x) dx. 


Strictly speaking it should be related to the particular parameter 

0 entering into the differentiation. | 
Under very general conditions the variance of any unbiassed 

estimator t of 0 based on an independent sample of » observations 

cannot be less than 1/n/. The intrinsic accuracy thus gives a 

limit to the variance independent of particular estimators. The 

term is due to R. A. Fisher (1924). [See Cramér-Rao Inequality.] 

x 
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Invariance 


This term is mostly used in statistics in its mathematical sense, 
namely to denote a property that is not changed by a particular 
transformation. For example, an orthogonal transformation of a 
set of independent normal variates leaves the properties of in- : 
dependence and normality unaffected : they are invariant under 
the transformation. 

A suggestion was formerly made to denote the reciprocal of 


the variance by the term “ invariance ” but this, fortunately, 
seems to have passed out of usage. 


Inverse Correlation 
See Correlation Coefficient. 


Inverse Probability 


The probability approach which en 
observed events to the probabilities of t| 
explain them, as distinct from direct 
deductively from given probabilities to the probabilities of con- 
tingent events. A principal theorem in this connection is Bayes’ 
Theorem (q.v.). The word * inverse ” 


some logical relationship but is sometimes used in the sense of 
“prior in time”. For example, in co 


deavours to reason from 
he hypotheses which may 
probability, which reasons 


ave given rise to the present 
This usage is com- 
See Projection, ] 


State are thus sometimes called ‘ 
paratively rare and not to be recommended. f; 


Inverse Sampling 


Inverse Serial Correlation 
A name sometim 
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Inverse Sine Transformation 

A transformation of a variate x to a variate y by some such 
formula as y =sin"(ax+b), or more generally, any formula 
involving the are sin function. It is used particularly when x is 
a binomial proportion p, in order to stabilise the variance. [See 


Stabilisation of Variance.] 
A similar transformation is also used involving the inverse 


sinh, principally for variates which have great skewness. 
Inverse tanh Transformation 

See Fisher’s Transformation. 
Inversion 

An inversion of two elements occurs when they are in the 
inverse order as compared with some standard given order. Hence 
if the given order of n elements is d, Qa Qg ... An, an element a, 
produces 7 inversions if it precedes 7 elements among d, Qo, ag ... 
an-ı in an observed order. The number of inversions in a ranking 
forms the basis of several tests of independence in series and of 


certain rank correlation coefficients. 
There is an entirely different usage of the word “ inversion ” 


in the so-called ** Inversion ” Theorem which proves that a frequency 
distribution is uniquely determined by its characteristic function 
(q.v.). If the latter is di) and is thus defined in terms of the 


frequency function 
g= | era, 


the inversion theorem states that 
1 rs 
{a= = | Dale ZOE 


There are similar but more complicated expressions connecting 
distribution functions. 
Inverted Beta-distribution 

See Beta-distribution. 


Irregular Kollectiv 
An infinite series of a finite number of characteristics obeying 


the following laws : ona 
(a) The proportion of a given characteristic in the first n terms 


tends to a limit as n increases. 
(6) Any infinite subsequence of the Kollectiv designated by 


some independent rule possesses the same limiting 


property. 
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The Irregular Kollectiv was taken by von Mises 


as the basis 
of his frequency theory of probability. 


Isokurtosis 
See Kurtosis. 


Isometric Chart 


A chart which attempts to depict three-dimensional material 
on a plane. It is a form of axonometric chart (q.v.) where the 
distances on the three axes are measured on an equal scale. There 
are various conventional combinations for the angles at which two 
out of three axes are drawn vis-à-vis the horizontal. 


Isomorphism 
The logical equivalence of two theories, in the sense that one 
theory can be obtained from the other by a translation or re-inter- 


pretation of basic notions and symbols. For example the mathe- 


matical part of the theory of probability is isomorphic to a branch 
of the theory of additive set functions. 


Isotropy 


A contingency table is isotro 
tetrads of any four frequencies for two rows 
of the same sign. An isotropic contin 
in whatever way the table may be co 


frequencies (q.v.). The expression was in 
discussion of contingene 
distribution. 


Isotype Method 
See Pictogram. 


Iterated Logarithm, Law of 
If S, is the numb 


trials with a probability p of us Peau 
(1924) law of the iterated 


lim sup au c = 
nn (2npq log log n)i ivi 
where g=1—p. Itis 


stronger th i 
terms of a more general sequence of variates 2 SEN 
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J-shaped Distribution 

An extremely asymmetrical frequency distribution with the 
maximum frequency at the initial (or final) frequency group and 
a declining (or increasing) frequency elsewhere. The shape of this 
distribution roughly resembles the letter J or its reverse. Among 
theoretical curves referred to as J-shaped are the Pareto (q.v.) 
and certain of the Pearson system of frequency curves (q.v.). 


Joint-moment 
Seo Product-moment. 


Joint Distribution 


The distribution of two or more variates 
to Multivariate Distribution and is especia 


. The term is equivalent 
lly used of two variates. 


Joint Regression 

The classical regression model assumes that the dependent 
variate is a function, often linear, of a set of independent variables. 
If the linear model is inadequate, attempts are sometimes made 
to allow for cross-product terms in the independent variables, eg. 
if there are two independent variables x, and tg the joint regression 


equation would be : 
y = at tss tanta) 


where the third term allows for any interaction between the original 
variables. Such regression is sometimes said to be joint ” but 


the usage does not seem very desirable. 


Joint Sufficiency 
Estimators t,, to, 
parameters 6,, 0», ... 
as: 
Le zer 0, ... 0) = Lala :: 
where L, does not depend on the 6, -- 
on other parameters of the system. 


jointly sufficient for 


i, are said to be 
be expressed 


D if the likelihood function can 
tez Oy + 01) Lt, ++ +%n) 
. @,, although it may depend 


Judgment Sample 


_ In tho terminology of Deming ( 
in general, any sample which is not à P 


1947) a judgment sample is, 
robability sample (q.v.). 
for example, the visible 


The dichotomy is not, perhaps, perfect ; $ d 
stars of the d are SHE a “ probability sample of the matter in 
roper t0 describe them as a 


the universe, nor does it appear P À 
“judgment sample". It Be best to confine this term to the 
case where some element of human judgment enters directly into 
the selection of the sample. 
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k-samples Problem 


The problem of determining whether, given k samples, one 
from each of k populations, the parent populations are different. 
The usual tests developed in this connection are homogeneity tests 
for means or variances, but an infinite number of tests are possible, 


k-statistics 


A set of symmetric functions of sample values proposed by 
R. A. Fisher (1928). The univariate k-statistic of order r is defined 
as the statistic whose mean value is the rth cumulant, Kr, of the 
parent population. The statistics have semi-invariant properties 


and their sampling cumulants can be obtained directly by com- 
binatorial methods. 


Similarly the multivariate k-statistic, say k(r, s, 
as the symmetric function of observ. 
the corresponding cumulant LSO 


T8... v* 


Another generalisation is due to Tukey, 


say Er, s, ... v) as the symmetric function whose mean value is 
Krks --.Ky. This statistic is also often written Kye...» and should 
not be confused with the multivariate k-statistic. 


. 0) is defined 
ations whose mean value is 
v. It is more usually written 


who defines a statistic, 


K-test 


A distribution-free test 


for a trend in a series proposed by Mann 
(1945). If the series at equi-spaced intervals is tu 
decreasing trend exists each term will 


Succeeding terms. The smallest interva 
LD E Ki taken as the test-sta 
that no trend exists being rejected if K 
of course, exists for increasing trend. 


Kapteyn's Transformation 


A method proposed by Kapteyn (1903) and Kapteyn and van 
Uven (1916) for transforming the variate x of 


AE, n a skew frequency 
function into a variate z which is normally 


distributed, 
Karber's Method 


tive dose of a stimulus 
advanced by Kárber in 1931. 


as proposed by Spearman in 1908 
Spearman-Karber method is to be preferred. 
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Kendall's Tau (7) 

, A coefficient of rank correlation based on the number of inver- 
sions (q.v.) in one ranking as compared with another. It was 
proposed by Kendall in 1938 as a rank correlation coefficient 
independent of the nature of underlying variate distributions, but 
had earlier been considered by Greiner (1909) and by Esscher (1924) 
as a statistic for the estimation of the correlation parameter in a 
bivariate normal distribution. 


Khintchine's Theorem 
of independent and identically 


_ Let x, ta ... be a sequence 
distributed variates each with a finite mean p. Then the variable 
T a 
tends to infinity. 


t=- Z x, converges in probability to p as 7 


N inl 
This theorem was first proved rigorously by Khintchine in 1929. 


[See Large Numbers, Law of.] 


Knut-Wik Square 

A form of experimental design attributed to the Norwegian, 
Knut Wik. It is also known as a “ Knight's-move ” square from 
the association of ideas between the construction of the square 
design and the move of the chess-piece. The design may be 
illustrated by a 5x5 square (in which it is desired to have each of 
five treatments once and once only in each row and column). 
The rows are formed by cyclic permutations of A, B, C, D, E moving 
forward two places instead of one ; viz.: 


RIO TETI 

n DITO 

HL uU om 4 

k AMBAE 

6: DESEE 
The design is thus a Latin square of a particular type. 


Kollectiv d 

This word occurs in English with 2 more specialised meaning 
than “ aggregate ”, which is its literal translation from the German. 
It denotes a population of objects in which each unit bears one of 
à finite number of identifiable characteristics. In particular, yon 
Mises (1919) used the infinite sequence of such characteristics 
Which bears no systematic properties—the so-called Irregular 
Kollectiy (dv) anche central concept of his theory of probability. 


[See also Frequency Theory of Probability-] 
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Kolmogoroff Axioms 


A set of axioms given by Kolmogoroff (1933) for the 
of probability theory in terms of set- and measure- 
form the starting point of most modern ex 
matical theory of probability. 


foundation 
theory. They 
positions of a mathe- 


Kolmogoroff Equations 


Two systems of differential equations first derived by 
Kolmogoroff (1931) each of which often uniquely determines a 
system of transition probabilities for a Markoff process, They 
are known as the forward and backward equations. 


Kolmogorofi's Inequality 
A generalisation of the Bienay 


Let (à = 1, 2, ... n) ben mutually in 


dependent variates with 
means a; and variances »,. 


3 k 
Let A, = Xa, and V, — 2 vj and 
i=l i=1 


k 
let S; = X x, Then for t>0 the probability that the inequalities 
i=1 
| $,—A, | «tV, 
are simultaneously realised is at least equal to 1— 1/12, 


Kolmogoroff-Smirnoff Test 


A significance test (q.v.) proposed by Kolmogoroff (1933) 
and developed by Smirnoff (1939) and later writers. If Ple) i 
the population distribution funct; 
distribution (step) function of the s 
of the statistic d — max F(x)— 
which is independent 
distribution function. 


served distribution (step-) 
[See also Cramér-y, 


Konyus Conditions 
In a paper published in Russian in 1994 Engli i 
1080) Keeps cee i ( nglish translation 


1939) K y © idea that a true index of the cost-of- 
living is the ratio of money expenditures which will leave the 


mé-Tchebycheff inequality (q.v.). 
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standard of living unchanged between two situations which differ 
only with respect to prices. Konyus showed that under some 
conditions Laspeyres’ index (q.v.) provided an upper limit and 
under others Paasche’s index (q.v.) provided a lower limit, but 
that the two did not provide simultaneously upper and lower 
limits. He then discussed the problems of finding conditions 
which would ensure the approximate equality of the two standards 
of living; and of setting limits to changes in the “ true ” cost-of- 
living index. Certain conditions arising in this investigation are 
known as Konyus conditions. 


Konyus Index-Number 

a class of index-number rather than to one 
specific formula. It is an index of prices based on quantities (the 
“budget ” of the consumer) which are optimal in some field of 
consumer preference. If the indifference-level for consumers is 
specified in terms of an optimal budget at the base prices, the 
index is called Laspeyres-Konyus ; df by an optimal budget at 

, prices in the period under comparison with the base period, a 
Paasche-Konyus index. [See Konyus Conditions, Laspeyres 


Index, Paasche Index.] 


The name given to 


Kuder-Richardson Formula . 

A formula for estimating the reliability coefficient (q.v.) of a 

test which endeavours to overcome the disadvantages of formule 

i associated with split-half methods (q.v.). There are numerous 
versions of the formula, which may be written 


n xm 
= (Sa) E 


i i is the proportion 
i tems in the test, p is € 
where n is the number of i Ges ; 


$ x 4 ine È 
passing or satisfactorily responding eo 
o? is the overall variance of scores. [See also Spearman-Brown 
Formula.] 


Kurtosis : imodal frequenc; 
A term used to describe the extent to Bon = th een 
curve is “peaked”; that is to say, the ides LA ia us 
steepness of ascent in the neighbourhood of t = ne > SE 
was introduced by Karl Pearson m 1906; an a x P doubtful 
measure of kurtosis the moment-ratio Bs palis ii id the 
however, whether any single ratio can adequately measure the 


quality of “ peakedness ”. 
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In a bivariate frequency array, if the different arrays corres- 
ponding to one variate have different degrees of kurtosis they are 
said to be heterokurtic or allokurtic, and if they have the same 
degree, homokurtic or isokurtic. 

If the moment-ratio is adopted as a measure of kurtosis, the 
value it assumes for a normal distribution, namely 3, is taken as a 
standard. Curves for which the ratio is less than, equal to or greater 
than 3 are known respectively as platykurtic, mesokurtic and 
leptokurtic. ; : 

A eurve showing the variation in the kurtosis of one variate 
against values of the other in bivariate variation is called a kurtic 
curve. [See also Clisy, Scedasticity.] 


A-criterion (A-criterion) 


An alternative name for a criterion, in hypothesis-testing, based 
on the likelihood ratio. Especially the ratio of dispersion deter- 
minants given by Wilks' criterion (q.v.). 


L-Tests 


Tests proposed by Neyman and E. S. Pearson (1933) for testing 
the homogeneity of a set of sample variances. The tests, which 
are based on likelihood ratios in normal variation, vary according 
to the precise type of hypothesis under test ; for example, if the 


hypothesis is that the parent variances of k samples are all equal 
but means may differ the test statistic is 


k TES 
L, = E réit d'A 2 (nae 
t=1 t=1 


where N is the total number of observations, n, the number of 


observations of the {th sample and s? the variance of the tth 
sample. Small values of the test function lead to a rejection of the 
hypothesis. 


Laguerre Polynomials 
Polynomials, due to Laguerre, defined by 
L,(%) = e* D" (x"e-n)Im ! 
where D = dd. They have important orthogonal properties. 
The polynomials up to the third order are : L(x) =1; L,(x) = 
12; Lale) = (a®@—4242)/21; Lalo) — 6) 


= (—a8 +92? 182-46)/3 ! 
Lag 


An event occurring at time t+k(k>0) is said to lag behind 
an event occurring at time t, the extent of the lag being k. An 


u 


5 LAG 
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event occurring k ti i 
d g ime-units before another may be re 
p a negative lag. i lE 
i ai two time-series t and v, are said to be lagged 
if ea to each other (or one is said to lag behind the other) 
B = ues of one are associated with lagged values of the other ; 
en if the production of a commodity at time t, q is 
E T as dependent on the price of that commodity at à previous 
SS 6v Pen the series q; is said to be lagged with respect to 
=k n equatio ing them, $ Sq = is sai 

E niin d m n connecting them, such as ge api FB is said 


Lag Correlation 
à p correlation between two series 
g (q.v.) with reference to the other. 


where one of the series has 
[See Lag Covariance.] 


Lag Covariance 

is ans first product-moment IT 

e agged in relation to the other. 
o series defined at t = 1, 2, = 

ve of order k>0 is 


.) between two series, one of which 


For example, if u, and v, are 
n, the lag covariance of t, and 


] "zt M 
E A (uy mer Ve) 
where t 1 
n—k 1 n-k 
= ——- VT A Dat: 
Keser z u and Va kn t+k 
s to the extent to which the 


K In this convention the lag k refer’ : 
cond series lags behind the first. ariance of order 


—k(k>0) is 


The lag COV 


where 
1 "cé 


ance of order k. 
to specify which 
“the covariance 


= is not in general the Sa ag covari 

Hep there is likely to be confusion it i desirable 

of 0,1 leads the other, ¢.9- by some such phrase 25 
+ lagging behind v, by k d 


Lag Hysteresis 

The word “ hysteresis » n from the theory of electro- 

p ognedam and introduced into econo i CE: oes in 
25. Later Jones (1937) distinguished petween lag hysteresis and 
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skew hysteresis. Lag hysteresis in econometrics is confined to cases 
of sinusoidal variation in the two variables: skew hysteresis refers 
to the more realistic case in which the oscillatory movements are 


asymmetrical. The value of the concept where oscillatory move- 
ments are not cyclical is unknown. 


Lag Regression 


A regression in which the values of the dependent variate and 


one at least of the independent variables are lagged in relation to 
each other. 


Lambdagram 


A graphic device proposed by Yule (1945) in connection with 
the analysis of time-series. For a series of values e, La ... ©, 
the lambdagram consists of a coefficient An plotted as ordinate 
against the sample size n. The coefficient is given by 


n= Zn = in 

where r; is the jth serial correlation and 7, is the mean of the first 
n serial correlations. A, is related to the variance of the mean 
in sampling from a series whose items are internally correlated : 


var & = var x 14(m—1)7,]. 
The coefficient A, may be interpreted as an index of 


of the samples from samples of n random observati 
way in which the n values of the samples are linked 


the divergence 
ons, i.e. of the 


together, 
Laplace Distribution : 
A frequency distribution of the double exponential type 
expressible in the form d 


1 ] z—m | 
dF = 35 P f- = | de, —co«x«co; 050. 
It is sometimes known as the First Law of Laplace, i 
b 18 80i €, 1n contra- 
distinetion to the Second Law Which is the S as the Normal 
Distribution (q.v.). 


Laplace Law of Succession 

A rule given by Laplace (1812) & the probability of 
events in further trials when certain trials have been made. If of 
n previous trials m have yielded an event E, th a 


1 I € probability, accord- 
ing to the succession rule, that E happens on the ESCH trial is 


concernin 


| 
| 
| 
| 
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(m--1)/(--2). The rule is based on Bayes’ postulate (q.v.) for 
unknown probabilities and has been subject to much dispute and 
undiscriminating application. 


Laplace Transform 
If a function g(t) is related to a second function f(x) by the 


equation 


g(t) = [^ etf{x)dx 
0 


then g(t) is the Laplace transform of f(x). 
In statistical theory it is more customary to use the Fourier 


transform (q.v.), which has certain advantages over the Laplace 
form; e.g. if f(x) is a frequency function the Fourier transform 
always exists whereas the Laplace transform may not do so for 


real t. 


Laplace's Theorem 

This limit theorem, 
a corollary, states that if there are » 
of which the probability of an event is p, 
k times, then 


k—np 1 F Je de 
—— < > = e lz 
P {a< uen] SERA 


as n->co whatever the numbers 2, and Ze 
tes that the number of 


Roughly speaking, the theorem sta‘ 
successes k in n trials is normally distributed for large n. 


of which the Bernoulli Theorem (q.v.) is . 
independent trials, in each 
and if this event occurs 


Laplace-Lóvy Theorem 

A name sometimes given to t 
which was known to Laplace in i 
rigorously under necessary and 
beginning of the twentieth century. 


he Central Limit Theorem (q.v.), 
als but was not proved 


ts essenti ) 
s until the 


sufficient condition 


Large Numbers, Law of 
A general form of this fundamen 
variables may be stated as follows: _ 
If v, is a sequence of mutually ind 
common distribution and if the expectat? 
for every e>0 as n> the probability 


P| Kt... ths p| ><} 00. 


n 
In this form, the law was first pro 


tal law relating to random 


ependent variates with a 


on p = E(v;) exists, then 


ved by Khintchine (1929), but. 


PII 
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less general forms were known from the time of James Bernoulli 
onwards. The above form is the so-called “weak” law. [See 
also Strong Law of Large Numbers.] 


Laspeyres' Index 


A form of index-number due to Laspeyres (1871). If the prices 
of a set of commodities in a base period are po, py, Po”, ete. and 
those in a given period pn, p,', Pr, etc. ; and if go, qo's qo” are the 
quantities sold in the base period, the Laspeyres price index- 
number is written 

_ 20120) 

"T Eq) 
where the summation takes place over commodities. 
the prices are weighted by quantities in the base period. 

Generally, an index-number of the above form is said to be 
of the Laspeyres' type even when p and q do not relate to prices 
or quantities; the characteristic feature being that the weights 
relate to the base period, as contrasted with the Paasche index 
(q.v.) in which they relate to the given period. [See Paasche 
Index, Lowe Index, Palgrave Index, Crossed Weights.] 


In short, 


Laspeyres-Konyus Index 
See Konyus Conditions. 


Latent Root (Vector) 
See Characteristic Root. 


Latent Structure 


In general this phrase refers to a structure expressed in terms 
of variates or variables which are “latent” in the sense of not 
being directly observable. Certain econometric relations (e.g. in 
terms of “ utility ”) are of this type, and the models used in factor 
analysis (q.v.) as used in psychology also may be regarded as a 
kind of latent structure. 

More recentl 


à ly the term has been applied to studies of attitudes 
by questionnaire (Lazarsfeld (1950). The observed replies to 
questionnaires are expressed in terms 


of “latent” distributi 
of attitude. en distributions 


Latent Variable 


A variable which is unobservable but is supposed to enter into 
the structure of a system under study, such as demand in economics 
3 : D : 
or the “ general ” factor in psychology. Unobservable quantities 
such as errors are not usually described as latent. 
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Lattice Design 
See Quasi-factorial Design, Square Lattice. 


Latin Rectangle 

An experimental design derived from the Latin square (q.v.). 
It consists of a Latin square with one or more adjacent rows or 
columns added or omitted. This particular design is one form of 


the Incomplete Latin Square or Youden Square (q.v-). 


Latin Square 

One of the basic statistical designs for experiments which aim 
at removing from the experimental error the variation from two 
Sources, which may be identified with the rows and columns of the 
square. In such a design the allocation of k experimental treat- 
ments in the cells of a k by k (Latin) square is such that each 
treatment occurs exactly once in each row or column. A specimen 
design for a 5x5 square with five treatments, A, B, C, D and E 


is as follows : 


A BTC 10 E 
B. ATE CNED 
COUDRE E B 
D E B AO 
FN CRD) Baa 


f the Latin square was given by 
at a much earlier date. Its 
R. A. Fisher. 


The earliest recorded discussion © 
Euler (1782) but it occurs in puzzles £ i 
introduction into experimental design is due to 


Lattice Sampling 
A method of sampling in which substrata e DNO e 
sampling of individuals) according to some pat er Eon b 
the allocation of treatments on © lattice P dm xm Se 
For example, if there are two criteria of ae A 
so that there are p sub-strata, it is possible qo È « column ” of the 
5o that none occurs in more than f^ i SC i SH in the manner 
array representing the p? possible sub-strata i. B f three- or more- 
9f a Latin square. Similar schemes ar^ o wpe are known 
Way classification. Various schemes of the atti 
under the name of “ deep stratification 


e ovariance generating 

A stochastic process for which a noe is that wherein 
Unction is a Laurent series ; the ca se of aes of a random process. 
© process is generated by à moving averag 
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i Least-Squares Estimator 


An estimator obtained by the method of least-squares (q.v.). 


Least-Squares Method 


A technique of estimation by which the quantities under 
estimate are determined by minimising a certain quadratic form in 
the observations and those quantities, In general, the method 
may be regarded as possessing an empirical justification, in that the 
process of minimisation gives an optimum fit of observation to 
theoretical models; but for certain more restricted cases it has 
demonstrable optimum properties. The two cases of statistical 
importance are (a) where linear unbiassed estimators with minimal 
variance are sought (see Gauss-Markoff theorem) ; .(b) where the 
model involves errors which are normally distributed and least- 


squares estimation becomes equivalent to maximum likelihood 
estimation (q.v.). 


Legendre Polynomials 


A set of polynomials due t 


o Legendre (1785). 
coefficients P,,( 


They are the 
x) in the expansion 


(1—20h—H) += È Peien, 
n=0 
In particular 
Pole) = 1, Pi(x) = z, 
Palæ) = }(322—1), Pai = 3(523—32). 
They have important orthogonal properties, 


Legit 


A transform of quantal data used in genetics, 
regarded as a gene ratio, in certain eireumstances is 
à variate x by the differential equation 


8p = 
Sei PIC 
and with the boundar 


y conditions that p=} 
7. vas a function of p is called a legit. 


A proportion p, 
connected with 


where g = l—p, 
x = 0 and p->0, 


Leptokurtosis 
See Kurtosis. 


Level Map 
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Level of a Factor 
See Factorial Experiment. 


Level of Interpenetration 
See Interpenetrating Samples. 


Level of Significance 

Many statistical tests of hypotheses depend on the use of the 
probability distributions of a statistic ¢ chosen for the purpose of 
the particular test. When the hypothesis is true this distribution 
has a known form (at least approximately) and the probability 
P(t>t,) or P(t<t,) can be determined for assigned t, or t. The 
acceptability of the hypothesis is usually discussed, inter alia, in 
terms of the values of t observed ; if they have a small probability, 
in the sense of falling outside the range t, to t, (P(t>t,) and P(t<t,) 
small) the hypothesis is rejected. The probabilities P(t>t,) and 
P(t<tp) are called levels of significance and are usually expressed 
as percentages, e.g. 5 per cent. The actual values are, of course, 
arbitrary, but popular values are 5, 1 and 0-1 per cent. Thus, for 
example, the expression ““t falls above the 5 per cent. level of 
significance ” means that the observed value of ¢ is greater than t, 
where the probability of all values greater than t, is 0:05; t, is 
called the upper 5 per cent. significance point, and similarly for 
the lower significance point ty. 


Lévy-Cramér Theorem 

This is the converse of the First Limit Theorem (q.v.), proved 
simultaneously by Lévy and Cramér about 1925. Let {¢,,(é)} be a 
sequence of characteristic functions corresponding to a sequence of 
distribution functions {F,(x)}. Then if Put) tends to +) uniformly 
in some finite t-interval, {F,(x)} tends to a distribution function 
F(x) and $(t) is the characteristic function of F(x). 


Lévy's Theorem 

A synonym for the First L 
proved rigorously by P. Lévy an 
1925. A 


imit Theorem (q.v.), which was first 
d H. Cramér independently about 


Lexis Ratio 

This ratio provides a 1 
of variation in sampling 
„and Poissonian. 4 


measure for distinguishing the three kinds 
for attributes, viz. : Bernoullian, Lexian 


LEX. à LS 


If k samples of n,, ns, ... n, members bear observed proportions 
of the attribute pi, ps, ... p, the Lexis Ratio Q is defined by 


È 
= = n(p,—py 
(5—1)pq 


1e terms hyper- 


Lexis Theory 


A general term to describe the theory of sampling for attributes 
(see Lexis Ratio) developed by Lexis (1879). In modern terminology 
it is part of the analysis of variance applied to dichotomised material, 
Lexis Variation 


A type of sampling variation co 
each of E occasions let n members b 


Di, 
quency of occurrence of 


=2 Pilk 
i=1 


D» -.. Py. The mean proportional fre 
E 


Successes over all occasions is p 


and the variance of the 
number of successes is 


pq -n(n—1) var Di 


Where q = 1—p and var Di is the varian If 
all the p, are equal this reduces to Ber: i i 
e Lexian i 


-homogeneous 
S pernormal or hypernormal. 
oisson Variation.] 
Liapounoff's Inequality 

An inequality due to Liapounoff (1901) concer: 
between the absolute moments (q.v.) of a frequ 
hree real numbers and y 
a, b and c for some arbitr 


ning the relations 
eney distribution. 
a Yo, V, the absolute 


ary distribution, then : 
Vy <p Ibp do 
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Liapounoff’s Theorem 
A form of the Central Limit Theorem (q.v.) which assumes the 
existence of absolute third moments. If x;(j= 1, 2, ... n) is a 
sequence of independent variates with means m,, variances o? and 
n 
absolute third mean-moments pj? the sum 2 x; is asymptotically 
j=1 
normal provided that lim p/o = 0 where 
no 
n n 
pP — 2 pj and o®= Lo. 
jal j=1 
Life Table 
A table showing the number of persons who, of a given number 
born or living at a specified age, live to attain successive higher 
ages, together with the numbers who die in the intervals. 


Likelihood 
If the distribution function of continuous variates z,, ... Tn, 
dependent on parameters 0,, ... 0,, is expressed as 


des TE Lar Lai O Ons. Od de, 


the function f(z,, Ta, ... 2, ; 4, 05, -- - Ox), considered as a function 
of the 6’s for fixed x’s, is called the likelihood function. Likewise, 
for discontinuous variation, the likelihood function emanating from 
the population specified by f(z, ... Un; 61, Ba, ... Or) is that 
frequency function itself, considered as a function of the 6’s. 

The likelihood function is usually denoted by Z, but for certain 
purposes a more useful function is the logarithm of the likelihood, 


which is also sometimes denoted by L. 


If a sample of n independent values zu, Ya, ... +, is drawn from 


a univariate population with frequency function f(x, 0,, ... 01) 
k ) ì 
the likelihood of the sample is II f(x; 01 ... Or); with obvious 
i=1 


extensions to the multivariate case. 


Likelihood Ratio 
LOPES 
f(x ; 0,02... Ox) the like 

n 
L= II fx: 0, 0; ... 6x) 
i=1 
This will have a maximum, 
the parameter space Q which ca 


Ln be a random sample from a population 
lihood of this particular sample is : 


with respect to the fe somewhere in 
n be written Z(Q). For a sub- 
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‘space w of the parameter space (i.e. the set of populations corres- 
ponding to some restrictions on the parameters) there will also 
be a corresponding maximum value L(é). The null hypothesis 
(q-v-) Ho that the particular population under test belongs to the 
subspace w of ( may be tested by using the Likelihood Ratio 


L(à) 
Ly 
or some simple function of it. 


E. S. Pearson (1928), 
case. 


A 0<A<1 


The method is due to Neyman and 
and can be generalised to the multivariate 


Likelihood-ratio Test 


A test of a hypothesis o Against an alternative H,, based on 
the ratio of two likeliho 


od functions, one derived from each of 
H, and H,. 


Limited-Information Methods 
In econometrics, methods 


instrumental variables (q.v.)) A 
ced forms (q.v.) which applies to 
Another is the 
which is applied 
a reduced-form 


equations but 
tage is that it 
the equations 
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Lindeberg-Lévy Theorem 
A particular caso of the Central Limit Theorem (q.v.) when all 
the variates concerned have the same distribution. 


Line of Equal Distribution 


The straight line on the graph of a Lorenz curve (q.v.) which 
passes through the origin and the upper extreme of the curve ; 
when, as is customary, the two variables vary from 0 to 1, this is 
the line making an angle of 45” with the co-ordinate axes. It 
provides a reference line of equal distribution, production, con- 
centration, etc. The gradual approach of a succession of Lorenz 
curves to this diagonal line indicates that the unequal concentration 
of distribution is being reduced. This interpretation is similar to 
that afforded by the change in slope of the Pareto curve (q.v.) 
as indicated by the change in the Pareto Index (q.v.). 


Line Sampling 

A method of sampling in a geographical area. Lines are drawn 
across the area and all members of the population falling on the 
line, or intersected by it, are included in the sample. If the lines 
are straight parallels equally spaced across the area concerned, 
then the sampling becomes one form of systematic sampling (q.v.). 
If, instead of all intercepts on the lines, a series of evenly spaced 
points are chosen on each line, the sampling is equivalent to 
choosing the points on a lattice and may also be regarded as two- 


stage line sampling. 


Linear Constraint 

A condition imposed on certain variate values or frequencies 
which is linear in form. For example, if samples of variates 2,, 
%, ... €, aro drawn their mean, in general, will vary ; but if only 
those samples are considered which have a mean equal to zero, 
all other samples being ignored, the variates are subject to the 


linear constraint x z,— 0. The distribution under constraint 


i=1 
may be regarded as conditional (q.v.). 


Linear Correlation n 

An obsolete expression once used to denote either (a) the product- 
moment correlation in cases where the corresponding regressions 
fficient of correlation constructed from linear 


were linear or (b) a coe H P 
The expression is best avoided 


functions of the observations. 
altogether. 
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Linear Discriminant Function 


A discriminant function (q.v.) which is a linear function of 
observed variate values or frequencies. 


Linear Estimator 
An estimator which is a linear function of the observations. 


Linear Hypothesis 


Logically, this expression ought to relate to any statistical 
hypothesis concerning the parameters of a distribution which can 
be expressed linearly in terms of them. For example, with the 
distribution 

dF —e-Ge-mie dx/o, meter 
the hypotheses m = m, or m—o = 0 are linear, whereas m2—o = 0 
is not linear, although it could be thrown into a linear form by 
transforming the parameter m to m2. 

More particularly, the expression “ the linear hypothesis ” 
relates to normal variation. If there are P independent normally 
distributed variates with a common variance whose means 
pili = 1, 2, ... p) are connected with parameters 0; (i = 1, ... p) 
by linear equations 


D» 
pc 2 cab; 
j=l 

a hypothesis which specifies r of the n parameters is a linear hypo- 
thesis. Many of the commonly occurring hypotheses of statistical 
analysis are of this form, eg. those concerning the difference 
between two means where variances are equal, certain of the 
hypotheses underlying the analysis of variance tests and those 
concerning regression coefficients. 
Linear Model 


A model (q.v.) in which the equations connecting the variates 
or variables are in a linear form, 


Linear Process 


A stochastic process defined by the formal expression 
t 
y= X It-uWu 
u=% 


he analogous integral 


x(t) = f E tue) 


for the discontinuous case or t 


-n 


for 4 : 
the continuous case, where w, or dw(u) represent independent 


and Stationary disturbances. 
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Linear Regression 
See Regression. 


Linear Systematic Statistic 

A systematic statistic which is a linear function of the observa- 
tions. [See Systematic Statistic.] Most “ systematic” statistics 
in current use are, in fact, linear and the linearity is sometimes 
taken as understood in describing the linear statistic simply as 
“ systematic ”. 


Linear Trend 


A trend for which the value is a linear function of the time 
variable, e.g. u(t) = a-+bt where a and b are constants. 


Line-up 
The American equivalent of the English meaning of the French 
word ‘ queue ”. [See Queueing Problem.] 


Link-relative 

In index-number theory, the value of a magnitude in a given 
period divided by the value in the previous period. [See Chain 
Index.] 


Linked Blocks 

A class of incomplete block designs proposed by Youden (1951) 
for the purpose of reducing the number of replications normally 
required in such designs and of restoring the symmetry and 
simplicity of analysis which results from using lattice designs. For 
example, a design for 10 treatments involving 5 blocks with 4 
treatments in a block is as follows : 


ta 1 12105304 
29159 io. 
3 6 8 8 9 


where any two blocks have one (linked) treatment in common. 


Linked Samples 
Two samples of same 


pondence between their respective ple-u 
à pair of corresponding units may be rigid in the sense that one of 


them uniquely determines the other, or it may be semi-rigid in 
that one of them restricts the choice of the other, e.g. a pair of linked 


size in which there is à one-one corres- 
sample-units. The link between 
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grids may be separated by a fixed distance. Linking among three 
or more samples is also possible. [Sce also Method of Overlapping 
Maps.] 


List Sample 


A sample selected by taking entries from a list of the items 
constituting the population under review. The usual method of 
selecting entries is to take them at equal intervals, the starting 
point being selected at random. 


Loading 
See Factor Loading. 


Location 
See Measure of Location. 


Lods 


A term introduced by Barnard (1949) in connection with certain 
developments in statistical inference. It is a contraction of the 
term “ logarithmic-odds ”, the basic probabilities being expressed 


on a logarithmic scale in terms of odds in favour of or against an 
event. 


Logarithmic Chart 


À graph whereon one or both axes are scaled in terms of 
logarithms of the variables. The chart may be called a semi- or 
double- logarithmic chart (q.v.) according to whether only the 
ordinate or both the ordinate and abscissa are on a logarithmic 
scale. In general, the logarithmic method of plotting is used when 
relative changes are important, since equal linear displacement 


on a logarithmic scale indicates equal proportional changes in the 
variable itself, 


Logarithmic-normal (Lognormal) Distribution 
If the logarithms of a set of variate-values are distributed 
According to the normal distribution (q.v.) the variate is said to 


ave a logarithmic-normal distribution, or be distributed “ log- 
normally ”, 


Logarithmic-Series Distribution 


A frequency distribution developed by R. A. Fisher (1941) in 
connection wi 


th the frequency distribution of species. It is 8 
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limiting form of the negative binomial distribution with the zero 
class missing, the frequency of the values 1, 2, 3, . . . etc. being 

ax, tax”, tax, ... 
where 1/a = —log (1—x) and x is some parameter ; that is to say, 
the frequency of the value r is the coefficient of x" in the expansion 
of —a log (1—x). 


Logarithmic Transiormation 

In general, a transformation of a variable x to a new variable y 
by some such relation as y = a+b log (x—c). There are a number 
of contexts in which such transformations are useful in statistics, 
e.g. to normalise a frequency function, to stabilise a variance (q.v.), 
and to reduce a curvilinear to a linear relationship in regression or 
probit analysis. 


Logistic Curve 
See Growth Curve, 


Logistic Process 

A stochastic process associated with the logistic law of growth. 
It is a particular case of a birth-and-death process in which the 
birth and death rates are linearly dependent upon the population 
size. [See Growth Curve.] 


Logit 

In some problems relating to the proportion of subjects respond- 
ing to different doses of a stimulus the model based on a tolerance 
distribution (q.v.) is not appropriate. A logistic relation 

P= {l Te TB5)-1 
may approximately represent the dependence of probability of 
response P on dose x. Berkson (1944) defined the logit of P as 
Y = log, {P/(1—P)}, 

and analysis can then be based upon a linear regression of logit 
on dose similar to that used with probits (q.v.). i Essentially the 
same transformation was proposed earlier by Fisher and Yates 


and by Wilson and Worcester. 


Loglog Transformation 
The transformation of a probability P to a response metameter 


(q.v.) Y according to the formula 
Y = log, (log, P). 


UST " d by Mather (1949) and adapted by Finney 
This was fiet angpoeton BE al densities from dilution series 


(1951) to the estimation of bacteri 
(q.v.). 
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Loop Plan 


A name given by Deming (1950) to a method of estimating the 
variance of an estimator derived from a systematic sample. If a 
population arranged in a line is sampled by taking units at a fixed 
interval k apart along the lino, starting at random within the 
initial interval of width £, there is no theoretically valid method of 
deriving an estimate of the sampling variance from the sample 
itself. The units are therefore paired (or “ looped together ”) 
and each pair is regarded as a sample of two chosen at random 
within an artificial stratum of length 2%. On this assumption an 
estimate of sampling error can be made, although the method 
gives biassed estimators unless the population is arranged at 
random along the line. 


Lorenz Curve 


the case may be, and from the curve it is po 
ments of the kind: “x per cent. of the people receive y per cent. 
of the income ”. It is also possible to study the variations of these 
figures through time, or between different areas, by plotting 


successive curves on the same graph. The same technique can be 
applied to other variables, such as production against numbers of 
producing units. 


Loss Function 


In the makin 
variate x, disadvantage may be 


stribution and of the decision which is actually 
is called the loss function, d 


E the theory of decision funetions, a matrix specifying the 
nomic loss or gain incurred according to the various decisions 
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Loss of Information 

This term is used in two entirely different senses: (a) to denote 
the actual loss of information in the ordinary sense (e.g. by the 
destruction of records); (b) to denote failure to extract all the 
information which exists in the available data about a particular 
matter. In the second case the failure may be due to avoidable 
causes, such as the use of inefficient statistics; or it may, in the 
technical sense of the word “information ” (q.v.) be due to the 
fact that no single estimator exists embodying all the “ information ” 
which exists in the sample under scrutiny. [See Ancillary Estimators, 
Information, Sufficiency.] 


Lot 

A term used in quality control in the sense of aggregate, collection 
or batch, but usually with a somewhat more specialised meaning. 
A lot is a group of units of a product produced under similar 
conditions and therefore, in a sense, of homogeneous origin; e.g. 
a set of screws produced by a lathe or a set of electric light bulbs 
produced by a number of similar machines. It is sometimes 
implicit that the lot is for inspection. 


Lot Quality Protection 
Seo Average Quality Protection. 


Lot Tolerance Per Cent. Defective 

The proportion of defective product allowable, or acceptable, 
in each lot submitted for inspection under a scheme designed for 
Lot Quality Protection (q.v.). This is sometimes called ‘ Lot 
Tolerance Fraction Defective " which is a little more euphonious 


but not very much so. 


Lottery Sampling 

A method of drawing random samples from a population by 
constructing a miniature of the population (e.g. by inscribing the 
particulars of each member on to a card) and drawing members 
at random from it (e.g. by shuffling the cards and dealing a set 
haphazardly). It is the method usually employed at a lottery— 
hence its name—but suffers from the disadvantage that the 
he cards entails considerable labour and strict 


reparation of t i z 
nous must be taken in the shuffling process to guard against 


bias. 
Lowe Index 


An index-number proposed by Lowe (1823) in which average 
weights are used. If the prices of a set of commodities in a base- 
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period (given period) are Po, p,', p," etc. (Pm Dy’, Pn” ete.) and q 
are the weights the Lowe price index-number is written 


__ 2nd) 

219.4) 
where the summation takes place over commodities. The set of 
periods over which quantities are averaged to obtain the weight q 
is to some extent at choice. If g relates only to the base period the 
index-number is that of Laspeyres (q.v.) ; if it relates only to the 
given period it is that of Paasche (q.v.); if it is the arithmetic 
mean of the quantity in the base and given period the index-number 


is that of Marshall, Edgeworth and Bowley. [See also Crossed 
Weights, Marshall-Edgeworth-Bowley Index. ] 


on 


Lower Control Limit 
See Control Chart. 


Lower Quartile 
See Quartile, 


mth Values 


The mth values of a set of n observations are the mth largest 
or mth smallest when the values are arranged in order of magnitude. 
They are particular cases of order statistics (q.v.). Thus, if m = 1 
the mth values are the two extreme values (q.v.). 


m-rankings, Problem of 


Given m rankings of, say, n objects the problem arises of finding 
Some measure of the general agreement between the rankings and 


of testing its significance. One such measure is termed the co- 
efficient of concordance (q.v.). 


Mahalanobis’ Generalised Distance 
See D2-statistic. 


Main Effect 


An estimate of the effect of an experimental variable or treat- 
rad SEE independently of other treatments which may 
fas hay of the experiment. Thus, in a balanced experiment 
A Sr oe factors, A, B, C, each at two levels applied and 
mu Cen , ns main effect due to A would be the average of the 
ef the c $ where A was applied, and B and C were applied at each 

WO levels, less the average of the four effects where A was 
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not applied. One of the reasons for introducing orthogonality 
into an experimental design is to enable main effects to be separately 
estimated. 


Manifold Classification 

If a population is divided into a number of mutually exclusive 
classes according to some given characteristic and then each class 
is divided by reference to some second, third, etc. characteristic, 
the final grouping is called a manifold classification. While some 
aspects of experimental design in the factorial form are akin to 
manifold classification, the term most often occurs with reference 
to two characteristics, where the man‘fold classification gives rise 
to a contingency table (q.v.). 


Mann-Whitney Test 
See Wilcoxon’s Test. 


Marginal Category 
One of the frequency classes of a marginal classification (q.v.). 


Marginal Classification 


In a bivariate frequency table it is customary to show, as row 
and column totals, the univariate frequencies of the two variates 
separately. This is sometimes called marginal classification. 
Similarly, for a multivariate frequency array the arrays of one 
lower dimension formed by summing one of the variates are 
occasionally said to be marginal in relation to the original array, 
The frequencies are said to be marginal. 


t't Marker '' Variable 

A name sometimes given (e.g. D. G.. Kendall, 1950) to a two- 
valued variable introduced in order to assist the analysis of a situation 
involving two states, e.g. birth or death. [See also Dummy Variable.] 


Markoff Chain 


This expression is used in two different senses, both relating to 


a Markoff process (q.v.). In one sense a process [æ] is called a 
chain if the time parameter is discontinuous. In the other it is 
called a chain if the values of x are discontinuous. The former 


appears preferable. 


Markoff Estimate 
An estimate of a parameter derived from an estimator given 


by the so-called Markoff or Gauss-Markoff theorem (q.v.). 
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Markoff Inequality 


If a variate x is non-negative and has mean equal to a then for 
t>0 the Markoff inequality states that 


a 
Fissi 5. 


Some writers credit this inequality to Tchebycheff. [See Bienaymé- 
Tchebycheff Inequality.] 


Markoff Process 


A stochastic process such that the conditional probability 
distribution for the state at any future instant, given the present 
state, is unaffected by any additional knowledge of the past history 
of the system. 


Marshall-Edgeworth-Bowley Index 


«An index-number formula, proposed by Marshall, Edgeworth 
and Bowley as an alternative to the standard form 
(q.v.) and Paasche (q.v.). 
and quantities, as : 


ule of Laspeyres 
It may be written, in terms of prices 


EE AH 

Pol +1»); 
and where the suffix o refers to the base-period and » to the period 
to which the index relates. The index represents a compromise 
with no general bias. However, it suffers from the disadvantage of 


lack of comparability between different years owing to the shifting 
pattern of weights. 


on 


Martingale 


Originally, a process known to gamblers under which the loser 
at a fair game doubled his stakes for the next, and so on at each 
loss, the paradox being that in the long run he appeared certain 
to win sooner or later and at that point would have a net gain. 
More recently the term has been given a precise significance in 
the theory of stochastic processes. 
A stochastic p 


rocess {x,} is called "ti i i 
finite for all £, and {x,} is called a martingale if Ef | z, |) is 


E... | 2, Te} = 

a $T. d MEL Por In mi 
with probability unity for all n>1 and t,<.. m 
Master Sample 

M in from a population for use on a number of 
t i ns, so as to avoid i ion. 
Ses a ape id ad hoc sampling on each occasion 


Sample is la : si 
are based on a sub-sample froin it. in os 


n+l 
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Matched Samples 


A pair, or set of, matched samples are those in which each 
member of a sample is matched with a corresponding member in 
every other sample by reference to qualities other than those 
immediately under investigation. The object of matching is to 
obtain better estimates of differences by “ removing ” the possible 
effects of other variables. For example, if it is desired to investigate 
acuity of vision for a sample of smokers as compared with a sample 
of non-smokers, better comparisons can usually be made if, to 
every member of one sample, there can be associated a momber 
of the other sample of the same sex and about the same age. 

Difficulties arise in the assessment of significance, however, if 
the members of a second sample have to be chosen purposively 
in order to match the first, instead of being chosen at random, 


Matching 


If two sequences of a finite number of characteristics 4 p As, 
-.. A, are compared, the jth of one sequence against the jth of 
the other, a comparison in which both members exhibit the same 
characteristic is called a match. The number of matches in an 
observed pair of sequences provides a test of various hypotheses 
concerning the system which generated them. 

More generally, p sequences instead of two may be considered 
and the occurrence of the same characteristic in the jth member 
of each sequence is also called a match or a multiple match. 

A distinct interpretation is used in communication theory, 
where there occurs the problem of matching the message source 
to the communication channel, in order to secure the maximum 
efficiency in transmitting messages. 


Maverick 


A term encountered in the literature of industrial statistics to 
denote an observation lying so far outside the usual range that 
it is suspected of not belonging to the population under inquiry, 


Maximum F-ratio 


In testing the homogeneity of a set of variances, the ratio of 
the largest to the smallest, proposed by Hartley (1950) as a simple 
test alternative to Bartlett’s (q.v.). 


Maximum-Likelihood Method 


A method of estimating a parameter (or parameters) of a 
population by that value (or values) which maximises (or maximise) 
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the likelihood (q.v.) of a sample. For instance, if the likelihood is 
L(x,, ... m 0) the parameter @ is estimated as the function of 


zt 
the za, 0, for which, under certain regularity conditions, 
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Maxwell-Boltzmann Statistics 
See Bose-Einstein Statistics. 


* Mean (Media) 


Italian usage of “ media ” in the senses of “ mean ” corresponds 
very closely to English usage, but there are a number of Italian 
terms which have no current English counterparts, A mean is said 
to be basal (basale) or exponential (esponenziale) according as 
the terms figure as bases or exponents in the definition. If they do 
both, it is a media baso-esponenziale (basic-exponential mean). 
A mean is said to be stable ( ferma) if it depends on all the terms a. 
If it does not depend on all the values it is said to be relaxed (lasca). 
If it does not coincide in value with any of the z's it is called a 
media di conto (a computing mean) as contrasted with a media 


effettiva (effective mean) which takes one of the values of the 2’s. 
A mean M, of the form 


is called a power mean (media potenziata). If of the form 


T, = E(x) |E) 


it is called a mean of power-sums (media di somma di potenza). 
If given by 


when E is the mean and C is some positive constant it is called 
exponential (esponenziale). A mean in the wider sense (in senso 
lato) is one which does not coincide with the value of a member of 
the series ; in the contrary case it is a mean in the strict sense (in 
senso stretto). A mean is objective (oggettiva) if there exists a con- 
ner of nen the observed values represent divergent 
dte Mio hi subjective (soggettiva) when it is an abstraction 


E n numb f chi i - 
Yinatorikl. Power as] of children per family. [See also * Com 
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Mean Absolute Error 
An alternative but much less preferable name for the mean 


deviation (q.v.). 


* Mean Density, Curve of (Curva di Densità Media) 

In Italian usage, a curve of the concentration (q.v.) type, 
especially for incomes. It shows the mean density of income 
for earners with income less than or equal to x against the relative 
frequency of earners with income less than or equal to x. [See 
Lorenz Curve.] 


Mean Deviation 

A measure of dispersion derived from the average deviation of 
observations from some central value, such deviations being taken 
absolutely, i.e. without reference to algebraic sign. The central 
value may be the arithmetic mean or the median. Expressed 
formally the mean deviation is the first absolute moment (q.v.). 


Mean Difference 

A measure of dispersion due to Gini (1912) and based upon the 
average of the absolute differences of all possible pairs of variate 
values. For a continuous variate x with distribution functions 


F(x) it may be written : 
Ar = | | | x—y | dF(x) dF(y) 


-0 -o 


For a discontinuous variate x with frequency function f(x) 


l EI KI 
An = m 2 2 |2 — 2r | f(x) f(z), 
j=z-o k=-o 
I 1 3 SS e 3 
with the factors reduced to MAT) if repetition is not required, 


i.e. if a variate value is not regarded as occurring with itself. 


Mean Probit Difference 

A measure of the difference between two series of observations 
arallel probit regression lines (q.v.) proposed by Finney 
(1943). It is defined as the constant vertical difference between 
the lines. A disadvantage of the mean probit difference is that 
it measures the difference in effects of equal doses rather than 
the sizes of equally effective doses. 


giving p 


comparing 
M 
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Mean Range 


The arithmetic mean of the ranges of a set of samples of the 
same size. The mean range in repeated sampling may he used as 
an estimator for the population standard deviation. 


Mean Trigonometric Deviation 
Medio) 

A measure of variability appropriate to cyclical series (q.v.) 
developed by Salvemini in Italy. If Ts X5... x, are the quanti- 
tative values of a cyclical series and the corresponding frequencies 
are yj, Yo» - . - Ys the coefficient in question is given by 


(Scarto Trigonometrico 


8, = HE sin +B cos & | 


8 D . 
where A = Z y;sin x, B= Z'y;cosx, 3 = arctan A/B and n is 
i=1 i=l 
& 
the sum 2 y, 


i=1 
Mean-Square 


In general, the mean square of a set of values is the arithmetic 
mean of the squares of their differences from some given value, 
namely their second moment about that value. 

When the mean-square is regarded as an estimator of certain 
parental variance components the sum of squares about the observed 
mean is usually divided by the number of degrees of freedom, not 
the number of observations. It is still known as a mean-square, 
an expression which is convenient if somewhat inaccurate, 


Mean-Square Contingency 
See Contingency. 


Mean-Square Deviation 


The second moment of a set of observations about some arbitrary 
origin. If that origin is the mean of the observations the mean- 
Square deviation is equivalent to the variance (q.v.). 

An equivalent expression, especially when the observations are 
variate-values, is mean-square error. This latter term also occurs 
in older writings in the sense of variance but should not be employed 
in that sense, 


Mean-Square Error 
See Mean-Square Deviation, 
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Mean-Square Successive Difference 

An estimate of the population variance may be based upon 
the first difference of a series of independent observations, x, 
Lo, ... Xn by the formula 


è? is called the mean-square successive difference. Its mean 
value in random samples from a normally distributed population 
is 20?, whence 19? affords an unbiassed estimator of o? in the 
absence of serial correlation in the z's. In this connection it is 
related to von Neumann’s Ratio (q.v.). 


Mean Values 

Mean values are a general class of functions of distributions 
of which moments (q.v.) constitute a special case. If a variate 
has a distribution function F(x) and t(x) be some function defined 
within the range of the distribution, the mean value, or mathe- 
matical expectation, is defined as 


Eta] = | ” (dro, 


subject, of course, to existence. The definition may readily be 
generalised to n-dimensional variation. The various moments of 
a distribution are derived by substituting the appropriate function 
for t(x). [See Expectation.] 


Measure of Location 

A quality which purports to locate a distribution, or a set of 
sample values derived therefrom, by means of a value which is, 
in some sense, central or typical; e.g. the arithmetic mean, the 
median or the mode. 


Medial Test 

A graphical test of association between two variates. The 
scatter diagram (q.v.) for the pairs of observations is divided into 
four quadrants by lines, parallel to abscissa and ordinate, passing 
through the medians of the variates. Association is judged by the 
number of points falling into the positive quadrant as compared 
with the number expected, namely one-quarter of the observations, 
on the hypothesis of no association. 

Tf the total number of points is n and the total number in the 
positive quadrant and its opposite quadrant is d, the coefficient 
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2d/n—1 has been termed (Quenouille, 1952) the medial correlation 
coefficient. 

A test by Olmsted and Tukey (1947), based on the outlying 
members in each quadrant, is known as the Corner Test. 


Median 


The median is that value of the variate which divides the total 
frequency into two halves. As a partition value it may be defined 
for a continuous frequency distribution by the equation 


J x Jes = |" jee =, 


M being the median value. For a discontinuous variate ambiguity 
may arise which can only be removed by some convention. For 
a total frequency of 2N-+1 items the median is the variate value 
of the (N+1)th item: for 2N items it is customary to take the 
average of the Nth and (N 4-1)th item. 


* Median Centre (Centro Mediano) 


In Italian usage, a point such that the sum of distances from 
a given set of points is a minimum; as distinct from the centro 


medio or centre of gravity, for which the sum of squares of distances 
is a minimum. 


Median Effective Dose 


A term proposed by Trevan (1927) to characterise the potency 
of a stimulus by reference to the amount which produces a response 
in 50 per cent. of the cases where it is applied. The median effective 
dose is sometimes written ED50; so, by a natural extension, 
many other effective doses for different quantile values may be 
styled, e.g. ED75 or ED90. 


Median Lethal Dose 


A particular name for the median effective dose (q.v.) when the 
response is death. It is often written LD50. 


* Median Line (Linea Media) 
In Italian usa, 


RN ge, any line in a plane which divides a given set 
of points into tw 


© equally numerous sets. 
Mellin Transtorm 


A transform of a function (in statistics usually a frequency 
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function) traceable to Riemann but first rigorously discussed by 
Mellin (1896). The transform of a function f(x) may be written 
F(s) = | f(x) al da, x0 
o 


and there exists a reciprocal relation 


fe) = Da lim (ee F(s)a-‘ds. 


mi o J cio 
Mellin's formula may also be derived from the Fourier transform 
(q.v.). 


Mesokurtosis 
See Kurtosis. 


Metameter 

A transformed value of a dose or a response (e.g. logarithm or 
probit) obtained by using a transformation equation that is 
independent of all parameters. It is adopted mainly to simplify 
the analysis or the expression of the dose-response relationship. 
The word was apparently coined by Hogben. 


Method of Overlapping Maps 

A device for the selection of linked samples (q.v.). Thus to 
reduce travel costs in a multi-purpose survey where it is desired 
to select a sample of villages with probability proportional to (1) 
population, for population enquiry ; and (2) to area, for direct 
physical observation of fields for land utilisation enquiry, the 
villages may be ordered in a serpentine manner, and represented 
twice on a straight line of fixed length which is completely covered 
(twice), once by segments proportional to population and a second 
time to area. A point thrown at random on this overlapping map 
will select a linked pair of villages, each with the desired probability . 
and the two are likely to be in the same neighbourhood, if not 


identical. 


Mid-range 

For a set of values, 2;, 25, ... ©, arranged in order of magnitude 
the mid-range is defined as Hu, +71). It is synonymous with 
** centre ” (q.v.), but “ mid-range ” usually refers to a sample and 


* centre ” to the parent distribution. 


Mid-rank Method 
See Tied Ranks 
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Mills’ Ratio 
The ratio of the area of the “tail” of a normal distribution 
to the bounding ordinate—namely, for deviate x, the function 


P 
ar f e~" du. 
Ed 


The ratio occurs naturally in the computation of values of the 
normal integral and was considered by Laplace, who gave a 
continued fraction for it. It was tabulated by J. P. Mills in 1926. 


Minimax Estimation 


The estimation of parameters by the application of the minimax 
principle (q.v.) to a risk function (q.v.). In particular it may be 
shown that a Bayes’ estimator (q.v.) which has a constant risk 
function is also a minimax estimator. 


Minimax Principle 

A principle introduced into decision-function theory by Wald 
(1939). It supposes that decisions are taken subject to the condition 
that the maximum risk in taking a wrong decision is minimised. 
The principle has been criticised on the grounds that decisions in 
real life are scarcely ever made by such a rule, which enjoins “ that 
one should never walk under a tree for fear of being killed by its 
falling ”. In the theory of games it is not open to the same objection, 


a prudent player being entitled to assume that his adversary will 
do his worst. 


Minimum Chi-squared 


A method of estimation based upon the x? goodness-of-fit 
statistic (q.v.). The method determines values of the parameters 
80 as to minimise x? calculated from observed frequencies and 
T " frequencies expressed in terms of the parameters. 
a memod is troublesome to apply in general because of the 
of ni y of expressing the observed frequencies explicitly in terms 

© parameters under estimate. A modified minimum Chi- 
SE method (Jeffreys, 1938) simplifies the method to some 
a by minimising the statistic y? = 2(4,—1,)?/l, where A is 
Ze RE and 1 the observed frequency in the jth group. 
” large samples the estimators from the two methods are 


asymptotically equivalent and they al 
H - k : 
maximum-likelihood estimators DA Mo E 
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Minimum Variance 

As applied to estimators, this term denotes the property of 
possessing the least variance among the members of a defined 
class. A minimum-variance estimator exists only where there 
exists a sufficient estimator (q.v.). [See also Cramér-Rao Inequality. ] 


Missing-plot Technique 

The name given by Allen and Wishart (1930) and Yates (1933) 
to the process of analysing material which was designed to conform 
to an experimental pattern but from which certain values are 
missing through circumstances beyond the control of the experi- 
menter. The use of the word “ plot " arose from the agricultural 
background of the original investigations noted above but methods 
are applicable to missing values generally. 


Mixed Factorial Experiments 

An experiment in factorial form where the number of levels 
for the factors varies from one factor to another. For example, 
an experiment involving one factor at two levels, one at three 
levels and one at four levels would be a three-factor experiment 


of the ‘‘ mixed ” type. 


Mixed Model 

This term is used in three slightly different senses ` (a) a model 
is termed “mixed” if the equations defining it contain both 
mathematical and stochastic variables (variates). (b) It may also 
be described as mixed if its equations contain both difference and 
differential terms. (c) If the model is concerned with an economic 
system, and contains endogenous (a.v) as well as exogenous (q.v.) 
elements, it is also described as mixed. . 

Owing to this mixture of meanings it would be preferable 
either to avoid the word altogether or to define it more closely, 
eg. by using some such phrase as “ mixed difference-differential 


models ”. 


Mixed Sampling 

Where a sampling plan envisages the use of two or more basic 
methods of sampling it is termed mixed sampling. For example, 
in a multi-stage sample, if the sampling units at one stage are 
drawn at random and those at another by a systematie method, 
the whole process is ^ mixed ”. 

Usage is not uniform, but where samples at one stage were 


drawn at random with replacement and at another stage were 
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drawn at random without replacement, it would seem better not 
to describe the whole process as “ mixed ", the essential basic 
method of random selection being employed throughout. 


Mixed Strategy 
See Strategy. 


* Modality (Modalita) 

In Italian usage, modalita refers to the particular value assumed 
by a characteristic. The English equivalent modality, though 
used in logic, is not employed in statistics. A characteristic which 
can assume different quantitative values (diverse modalita quanti- 
tative) is called variabile and its susceptibility to do so is called 
variabilita. On the contrary a characteristic which can assume 
different qualitative values (diverse modalità qualitative) is called 
mutabile and its susceptibility to do so is called mutabilità. The 
English words “variability ” and “ variable " may refer to qualitative 
as well as to quantitative variation. 


Mode 


The mode was originally conceived of as that value of the variate 
which is possessed by the greatest number of members of the 
population. Although the idea of the most frequently encountered 
(or fashionable) value of the variate is probably very old, it was 
not generally used in statistics until popularised by K. Pearson 
(1894). The concept is essentially of use only for continuous 
distributions, although it can be extended to the discontinuous 


case. More formally, if f(x) is a frequency function, a mode is a 
value of x for which 


dfe) _ IA 


dx * dæ 


There may thus be more than one mode of a distribution, though 
the practical occurrence of multimodality is comparatively rare. 


Model 

NS model is a formalised expression of a theory or the causal 
situation which is regarded as having generated observed data. 
In statistical anal 


à nalysis the model is generally expressed in symbols, 
that is to say in a mathematical form, but diagrammatie models 
are also found. The word has rec 


a ently become very popular and 
possibly somewhat overworked. Zei 
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Modified Exponential Curve 
See Growth Curve. 


Modified Mean 


This term is found in two differont senses. In the first (which 
is very bad practico) it refers to the mean of the highest and lowest 
values of a set of values, or what is more generally known as the 
mid-range (q.v.). In the second, it refers to the mean of a set of 
observations from which certain values have been rejected as 
atypical. 


Moment 


In general, a moment is the mean value (q.v.) of a power of a 
variate; for a univariate value « with distribution dF(x) the rth 


moment of the variate g(x) is 


i EEN 


— 


More generally, for a multivariate distribution dF(zy, te +++ 25) 
the moment of order (rj, re +++ r,) of the functions gy, 9a ++ gx 
is the expectation 


le f sue gute FQ ++. Co). 


: e B 
In particular the moment of a variate x is given DY 


"e | ar dF (a) 


and the moment about a particular fixed valu 


Í © (aa) Ft) 


eaby 


" ivariate case, 
again with obvious generalisations 10 tho multivar 


Moment Coefficient 


The older and obsolete term for 
(q.v.). 


what are now called moments 


Mom i tion 
ent Generating Functi when expanded as a power 


A function of a variable t which, istribution as 
series in £ yields the moments of a frequency distributio: 
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coefficients of the powers. For example, the characteristic function 
is a moment generating function in virtue of the formal expansion 


4 = | ette dF (xz) = 2: UY Aa 


reg T! 


EE 


By an easy extension from the univariate case there may be 
derived moment-generating functions for multivariate distributions, 
the characteristic function being one such. 


Moment-Matrix 


If p variates x,, x, ... v, have second-order moments typified 
by py as the product-moment of x; and z;, the matrix whose ith 
row and jth column is p; is called the moment-matrix. It is, in 
fact, not a display of all the joint-moments of the variates, but 
only those of the second order. If the moments are taken about 


the respective variate means the matrix becomes the covariance 
or dispersion matrix. 


Moment-ratio 

A ratio in which the numerator and the denominator are 
moments or simple functions of moments. In certain cases the 
moment-ratios may be interpreted as characteristics of the frequency 
distribution. For example, the most common of the moment-ratios 
are those referring to the shape of the distribution, viz. : 

a measure of skewness: f, = patu? 

a measure of kurtosis: f, = Val, 


More general ratios of this type, due to K. Pearson, are 


B. — Malkan+3 
FL SEI 
ug 
B — Menag 
LA Va"! 


[See also Beta Coefficients, g-statistics, Gamma Coefficients.] 
Moments, Method of 


i A method of curve fitting which proceeds by identifying the 
ower moments of the observed data with those of the particular 


Eu en pisa This method has been generally associated 
e fitting of fre istributi i 
Where sampli g quency distributions of the Pearson type 


ng questions are invol E 1) 
not the most efficient. wolved ‘the method da general y 
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Monte-Carlo Method 
A term which has been used with several different meanings : 


(a) To denote the approximate solution of distributional 
problems by sampling experiments ; this usage is not 
to be recommended. 

(b) To denote the solution of mathematical problems arising 
in a stochastic context by sampling experiments. For 
example, the Fokker-Planck equation (q.v.) arises in 
several physical problems, but it also arises in a 
probability problem, and hence sampling can be used 
to obtain approximate solutions applicable to the 
physical case. A 

(c) By extension of (b), the solution of any mathematical 
problem by sampling methods; the procedure is to 
construct an artificial stochastic model of the mathe- 


matical process and then to perform sampling experi- 


ments upon it. 


Monthly Average ; 
By analogy with annual averages and moving averages generally 
erage of values of a time- 


(q.v.) this term ought to refer to the averag a 
series occurring within a month, the resulting figure being repre- 


sentative of that particular month. In practice the phrase is 


i i values occurring 
Sometin the averaging of monthly val 
ee, Geo year to year, the object 


in the same month (e.g. January) t the obj 
being to provide a pattern of seasonal fluctuation. This is oe 
tionable and a better expression would be seasonal average by 
months ”. 


Most-Efficient Estimator / 4 
An unbiassed estimator whose sampling ee is x guae 
than that of any other unbiassed estimator is calle à EE pu 
estimator (the qualification Mi unbiassed being un erst: E DE 
biassed estimators the same expression 18 E Ul Ben 
an estimator for which the mean-square error AR EE d 
estimator is consistent, that is to SY a tl ue and 
the mean-square error is asymptotically equal 9 de ee o is 
the two usages coincide. Such an EN its 
minimal, is called asymptotically most efficient. 


Most Powerful Critical Regio? 
The critical region (q.v-) which has 
testing a hypothesis. 


the highest power (q.v.) in 
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Most Powerful Test 


` A test of a hypothesis which is most powerful against an alter- 
native hypothesis. [See Power, Uniformly Most Powerful Test.] 


Most Selective Confidence Intervals 


An alternative name proposed by Kendall (1946) for what 
Neyman (1937) designated as "shortest" confidence intervals, 
the objection to Neyman’s term being that such intervals were 
not necessarily shortest in terms of length. Whereas “ shortest ” 
confidence intervals should be concerned only with the narrowness 
of the intervals the concept of “ most selective ” confidence intervals 
gives due weight to the frequency with which alternative values 
of the parameter are covered. The most selective set of confidence 
intervals covers false values of the parameters with minimum 
frequency. 


Most Stringent Test 


A test of a statistical hypothesis (H ,) is said to be most stringent 
if it minimises the maximum difference by which the test falls 
short, with respect to a particular class of alternative hypotheses 
(Hi), of the power that could be attained with respect to these 
alternatives. A uniformly most powerful test (q.v.) is necessarily 
most stringent. 


Moving Annual Total 


A series derived from an observed time-series in which each 
term consists of the current observation and those immediately 
preceding it for the period of a year, e.g. the moving annual total 
of a monthly series would consist of the sums of twelve consecutive 
monthly values. It may be regarded as the first stage in the 
computation of a simple moving average (q.v.) for which the span 
(or extent) is one year. This derived series, however, has an 
existence in its own right since the upper curve of the three curves 
on a Z-chart (q.v.) is a moving annual total. 


Moving Average 


If a time-series is Ty Lo, +... x, and there are chosen a set of 


t k 
weights wo, Wi, oe. U(Zw= 1) the series of values 
i=0 


k 
U= Iwa, t = 1, 2, ... n—k, 
j=0 


ar i : i 
e the moving averages of the series. In practice it is usual to 
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choose k to be odd, say 2p+1, and to locate the corresponding 
u; at the middle of the span of 2p +1 values which contribute to it. 
By a suitable choice of weights the series can be represented locally 
by the values of a polynomial and hence “ smoothed ”. 

If all the weights are equal to 1/k the moving average is said 
to be simple and can be constructed by dividing the moving total 
(q.v.) by k. [See also: Trend, Smoothing.] 


Moving-average Disturbance 

In an equation expressing a relationship between variates it is 
sometimes convenient to include a final term which serves to 
summarise the effect of factors not separately specified. If such a 
term z, takes the form of a moving average process (q.v.)—say, 


2, = Got +O, 1-1 


then the equation is said to possess à moving-average disturbance. 


Moving-average Method 

A method for estimating the median effective dose (q.v.) of a 
stimulus from data on quantal responses suggested by Thompson 
(1947). A moving average of span k formed from the proportions 
of subjects responding to the various doses of the stimulus is 
associated with the corresponding average doses. The method 
then proceeds by linear interpolation between the successive values 
of the first moving average to estimate the value for which the 


(smoothed) response would be 0-50. pem i 
This method is valid only when the tolerance distribution is 


symmetrical. 


Moving-average Process 
A special case of the moving summation process (q.v.). If 


(ej) be a random process the process (£j) defined by 


k 
= Xa 
t=0 


will exist and be stationary if {e} isso. Itis called a moving-average 


process. 


Moving-observer Technique 

A method of enumerating a moving population in which the 
observer himself moves among the population. If, for example, 
it is required to estimate the number of people in a street the 
observer walks in one direction making a net count of people he 


x 
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passes (in whatever direction they are moving), deducting those 
who overtake him. This process is repeated in the reverse direction 
-and the average of these two counts gives an estimate of the average 
number of people in the street during the time of the count. 


Moving Seasonal Variation 


A pattern of seasonal variation which changes with time. It 
is usually obtained by determining a seasonal pattern for a certain 
number E of consecutive years and “ moving" the set of k years 
along the series as for a moving average (q.v.), so obtaining a 
seasonal pattern for each year based on the previous % years. The 
method has the advantage that it avoids the under-and-over- 
correction that might be induced by any fixed seasonal pattern. 
However, it may well become too flexible and remove more than 
the true seasonal movement. It is also difficult to project into the 


future except under assumptions which render it little different 
from the, fixed seasonal pattern, 


Moving-summation Process 


If a random stochastic process be written 


as (ej) then the sums 
formed by 


£, = age tayey_y+a€9+ ... 20 << oo 


form a stationary stochastic process {é} subject to certain con- 
vergence conditions on the coefficients a. Such a process is defined 
by Kolmogoroff (1941) as a moving-summation process. Two 
special cases are the moving-average process (q.v.) and the auto- 


regressive process (q.v.). 
Moving Total 


For a series of ordered terms zj, La, ... v, the sums 


k k+1 k+2 
22, Lx, Za; ete 
i=1 i=2 i=3 


are called moving totals. When divided by k they provide a moving 
average (q.v.) with equal weights. 


Moving Weights 


In most cases where am 


: oving average is taken of a time-series 
the weights com 


` posing the average are constants independent of 
time, For certain purposes, however, it is desirable to have weights 
which themselves reflect changing circumstances, as for instance 
in index-numbers of prices where the quantities purchased may 


191 . MUL- 


alter as time goes on. In such cases the weights themselves may 
be moving averages of time-series and are said to be moving weights. 
More generally the term can be used to deseribe any set of weights 
which change with time. 


Multicollinearity 

In regression analysis, a situation in which there exists a linear 
relation connecting the predicated (“independent ") variables. 
The coefficients of the regression on these variables are then in- 
determinate and their standard errors become infinite. 

The same word is used when the predicated variables are subject 
to error. Inasample there may occur a collinearity due to sampling 
accident ; or there may be a linear relation among the variables 
which, in general, does not become a linear relation in the observed 
values owing to the observational errors. The regression line in 
such a case is determinate but unreliable in the sense that a different 
sample might give entirely different results. The detection of 
underlying linearities of this kind is one of the objects of confluence 
analysis (q.v.). A 3 À 

Strictly speaking, perhaps, the existence of one linear relation 
should be described as collinearity and the existence of several as 


multicollinearity. 


Multi-decision Problem 

The problem of choosing one hypothesis or decision from a 
set of k mutually exclusive and exhaustive hypotheses or decisions 
on the basis of some observations on a random variable. The 
simple problem of testing a statistical hypothesis against a single 
alternative is a special case of this, when k = 2. 


Multi-equational Model 
A model of a system where the variables are interconnected 
by more than one equation. An alternative name is ** simultaneous 


equations model ” (q.v.). 


Multi-factorial Design 

A vague phrase which ought to refer to any experimental 
design involving more than ono factor. Since, however, most 
factorial experiments are of this type the term, in such a sense, is 
practically equivalent to “ factorial design ”. Some writers appear 
to use the expression in cases where several (say, at least three, 


factors) are involved. 


a 
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Multi-modal Distribution 
A frequency distribution with more than one modal value. 
Such distributions are comparatively rare when they are derived 
from homogeneous material and, in fact, multimodality is often 
accepted as presumptive evidence that the underlying variation 
is a mixture of different distributions. 


Multi-phase Sampling 

It is sometimes convenient and economical to collect certain 
items of information from the whole of the units of a sample and 
other items of (usually' more detailed) information from a sub- 
sample of the units constituting the original sample. This may be 
termed two-phase sampling, e.g. if the collection of information 
concerning variate, y, is relatively expensive, and there exists some 
other variate, x, correlated with it, which is relatively cheap to 
investigate, it may be profitable to carry out sampling in two 
phases. At the first phase, x is investigated, and the information 
thus obtained is used either (a) to stratify the population at the 
second phase, when y is investigated, or (b) as supplementary 
information (q.v.) at the second phase, a ratio (q.v.) or regression 
(q.v.) estimate being used. Two-phase sampling is sometimes 
called “double sampling”. Further phases may be added if 
desired. It may be noted, however, that multi-phase sampling 
does not necessarily imply the use of any relationships between 
the variates x and y. The expression is not to be confused with 
multi-stage sampling (q.v.). 


Multi-valued Decision 


The ordinary test of a statistical hypothesis involves according 
to some, a two-valued decision: accept or reject, though other 
writers contend that failure to reject is not the same thing as 
acceptance. Where there are more than two possible decisions, 
for example, to sell/to stock/to destroy, the decision is said to be 
multivalued. The simple plan for acceptance sampling by sequential 
methods is a case of a multi-valued decision problem. At each 


Successive stage in the sampling a decision has to be taken : accept/ 
reject/continue sampling. 


Multinomial Distribution 


De distribution associated with events which can have 
distribu: pm two outcomes: it is a generalisation of the binomial 
Sine n (q.v.). If there are k possible incompatible and 

ustive results of some chance event for which the separate 
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probabilities are p,(i = 1, 2, ... k) then in n trials the distribution 
of x, events of the first kind, x, of the second kind ... x, of the kth 
kind is 

Ts ar) SC) Oxo, xn. 
that is to say, is the term involving /Ip;^ in the multinomial 
expansion of (p; P+. - +Px)". 


Multiple Bar Chart 

A chart depicting two or more characteristics in the form of 
bars of length proportional to the magnitude of the characteristics. 
For example, a chart comparing the age and sex distribution of 
two populations may be drawn with sets of pairs of bars, one bar 
of each pair for each population, and one pair for each age group. 
[See also Component Bar Chart.] 


Multiple Classification 
An alternative name for manifold classification. (q.v). Some- 
times the expression is restricted to the case of quantitative variates. 


Multiple Correlation, Coefficient of 

The product-moment correlation between the actual values of 
the “ dependent ” variate in multiple regression and the values as 
given by the regression equation. It measures the closeness of 
representation by the regression line and may also be regarded as 
the maximum of the correlation coefficient between the ‘‘ dependent” 
variate and all linear functions of a set of two or more of the 
“independent ” variates. The coefficient is usually denoted by 
R but is regarded as essentially non-negative, the quantity R? 
being the one which occurs in practice. | 


Multiple Curvilinear Correlation 

A regrettably inexact term used sometimes to describe the 
relationship between variates which do not have linear regression 
one on another but are not independent. There seems to be 


nothing to recommend the use of this term. 


Multiple Factor Analysis 

t usage this is equivalent to factor analysis (q.v.). 
the analysis of psychological material into factors 
grew from one-factor to two-factor and then to m-factor complexes 
and the latter was called “ multiple ” to distinguish it from the 
simpler forms. This no longer seems necessary. 


In curren 
Historically, 


N 
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Multiple Markoff Process 

A stochastic process in which the transition probabilities depend 
on previous values at more than one point. In most contexts the 
expression is equivalent to ‘ autoregressive process ” (q.v.). The 
expression is to be distinguished from the Multivariate Markoff 
Process, which is a Markoff process (q.v.) in more than one variate. 


Multiple Phase Process 


A stochastic birth process (D. G. Kendall, 1948) in which an 
individual, after being ‘ born," passes through E successive phases 
and can only subdivide or give birth itself after the kth phase. 
The lifetimes in each phase are usually taken to be independently 
distributed. If = 1 the process becomes the Simple Birth Process 
(q.v.). 


Multiple Regression 


The regression of a dependent variate on more than one 
“independent ” or “ predicated ” variable. 


Multiple Stratification 


If a sample is stratified according to two or more factors it is 
said to be multiply stratified. In practice multiple stratification 
is difficult to carry out because the information with which to 


divide the population into sub-strata is often not available. [See 
Control of Sub-strata.] 


Multiple-Partial Correlation, Coefficient of 


An extension of the classical correlation coefficient by Cowden 
(1952), based on a suggestion of Hotelling (1926), to the case of 
multiple correlation between the “ dependent ” variate and two 
or more “ independent variates ” when all these have been adjusted 
for the effect of one or more other variates, 


Multiplicative Process 
A synonym of Branching Process (q.v.). 


Multi-stage Sample 


A sample which is selected by stages, the sampling units at 
each stage being subsampled from the (larger) units chosen at the 
Previous stage. The sampling units pertaining to the first stage 
ore called primary or first-stage units; and similarly for second- 
stage units, etc. Where the sampling frame has to be constructed 
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in the course of the sampling operation, multi-stage sampling has 
the additional advantage that only the parts of the population 
selected at any stage need to be listed for sampling at the next 
stage. 


Multi-temporal Model 
See Dynamic Model. 


Multivariate Analysis 

This expression is used rather loosely to denote the analysis of 
data which are multivariate in the sense that each member bears 
the values of p variates. 

The principal techniques of multivariate analysis, beyond those 
admitting of a straightforward generalisation, eg. regression, 
correlation and variance analysis, are component analysis (q.v 
discriminatory analysis (q.v.), canonical analysis (q.v.) and various 
generalisations of homogeneity tests, as illustrated by ‚the D* 
statistic. [See also Hotelling's T; Wishart’s Distribution and 


Wilks’ Criterion.] 


Multivariate Distribution , 
The simultaneous distribution of & ‚number p of variates 
(p>1) : or equivalently, the probability distribution of p variates. 


Multivariate Moment 
See Product-moment. 


Multivariate Multinomial Distribution 1 $ j 
A multivariate distribution of the multinomial type. It is 
difficult to write down in generality but an example will be found 


under Bivariate Binomial (q.v.). 


Multivariate Normal Distribution Auf 
alisation of the univariate normal distribution to the 

If the ith variate x, has mean m, and 
) matrix of the variates is (pel i, j = 1, 
the multivariate normal distribution 


A. gener 
case of p-variates (pz2). 
the covariance (dispersion 
2, ... p with an inverse Vin 


has the frequency function 


[Val oxp {~} E Vu (mm) 
(27)t? ij=1 
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Multivariate Quality Control 


Control of quality in which each item for inspection must une: 
to standards in respect of more than one variable, as, for example, 
the length, breadth and height of a metal block. 


* Mutability (Mutabilità) 
See Modality. 


Negative Binomial Distribution 


A distribution in which the relative frequencies (probabilities) 
are arrayed by a binomial with a negative index. For example, 
if the variate values are 0, 1, 2, ete., the frequency at x = j is the 


coefficient of t/ in the expansion of (1—pt)"(1—p)" in powers of t. 
The distribution is sometimes called the Pascal distribution. 


Negative Exponential Distribution 
A synonym for the Exponential Distribution (q.v.). 


Negative Multinomial Distribution 
A generalisation of the negative binomial distribution (q.v.) 
` to the multinomial case ; the probabilities of occurrence of events 
are arrayed by the expansion of a multinomial with negative index. 


Nested Sampling 
A term used in two somewhat different senses : (1) as equivalent 
pling (q.v.) because the higher-stage units are 
; (2) where the sampling is such 
that certain units are imbedded in 


larger units which form part of 
» 2.9: the entry-plots (q.v.) of clusters are “ nested 
in this sense, 


Net Correlation 


An alternative but obsolescent term for partial correlation 
(q.v.). Th 


( e name is derived from the fact that a partial correlation 
is the correlation between two 


d i variates of a larger group when the 
remaining variates are held co 


n nstant giving, in a sense, a “net” 
correlation. [See also Total Correlation. ] 


Network of Samples 


An alternative name for a set of interpenetrating samples (q.v.). 


197 NOM- 


* Neutral Curve (Curva Neutra) 
The frequency curve of a distribution with neutral abnormality 


(q.v.). 


Neyman Allocation 

A method of allocating sample numbers to different strata in 
order to secure unbiassed estimators of parent mean values with 
minimal variance. The numbers allocated, for large samples, are 
proportional to the standard deviations of the variable under 
examination in the respective strata. This method was advanced 
by Neyman (1934), [See also Optimum Allocation ; Proportional 
Sampling.] 


Neyman-Pearson Theory 


A general theory of testing hypotheses, due to J. Neyman and 


E. S. Pearson. It is based upon the consideration of two types of 
errors which may be incurred in judging a statistical hypothesis. 
Since the 1930’s the theory has been developed by other writers 
and led to the more general theories, e.g. the statistical decision 
functions of Wald. ins y 
The probabilities of errors incurred by rejecting an hypothesis 
H, when it is true and accepting it when it is false—the errors of 
first and second kind (q.v.)—are usually written a and 1—f. Tho 
function B(H,), namely the probability with which the hypothesis 
H, is rejected when some alternative hypothesis H, is true, is 
called the Power Function (q.v.) of the particular test. It is the 
concept of the power function coupled with that of the two kinds 
of errors that form the principal features of the Neyman-Pearson 


theory. 


Noise 
es of random disturbances borrowed, 


A convenient term for a seri 
through communication engineering, from the theory of sound. 
Its in the possibility of a signal 


In communication theory noise resu 
sent, x, being different from the signal received, y, and the latter 
has a probability distribution conditional upon x. 


Nomic 
See Clisy. 


Nomogram 
A form of line chart upon which appears scales for the variables 
involved in a particular formula in such a way that corresponding 
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values for each variable lie on a straight line which intersects all 
the scales. In non-elementary statistical work the nomogram is 
not as extensively used as tables. 


Non-central y? Distribution 


The distribution of the sum of squares of independent normal 
variates with unit variance but not with zero mean. The distribution 
was obtained by R. A. Fisher in 1928 as a special case of the 
distribution of the multiple correlation coefficient. It has several 
applications and in particular is required in order to determine the 
power function of the Chi-squared test. The difficult problem of 
tabulation was investigated by Patnaik (1949) who derived certain 
approximations which used existing tabled functions, 


Non-central Confidence Interval 


A confidence interval which is not central (q.v.). 


Non-central F-distribution 


The distribution of the ratio of a non- 
x Fisher gavo the distribution in 1928, 
in it the form of the distribution of th 
particular case the form reduces to t 
distribution (q.v.). 

The use of the distribution in evaluatin i 
of variance tests was extended by the SES) he power of analysis 


^ oximations investigated 
by Patnaik (1949), a development of work E 
Hsu (1941). Tk by Tang (1938) and 


central x? (q.v.) to a central 
Wishart (1932) considered 
© correlation ratio. In a 
hat of the non-central t- 


Non-central t-distribution 


The distribution of the ratio (x—a)/s whe : l 
with zero mean and variance oi, a is le ER I en prec 
distributed as zou with v degrees of freedom in de od na s is 
The distribution is a simple transform of a machen, ently of E 
non-central F-distribution (q.v.) and is used, amon, see of the 
to determine the power function of “ Student’s = E t er things, 
significance of the mean. "test of the 


Non-determination, Coefficient of 


The square of the coefficient of alienation (q.y : 
if r is the correlation between two variates, v, that is to say, 


the coefficie t of 
determination is 1—7?. [See also Total Determinati Re, 
ion i 
of] ; Coefficient 


——— á— 
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Non-linear Correlation 

This term is meant to relate to the correlation between variates 
where the regression is not linear. It is thus a misnomer ; correla- 
tion, being a pure number, cannot be non-linear. The usage is 
not to be recommended. [Sce also Correlation Ratio.] 


Non-linear Regression 
An alternative name for Curvilinear Regression (q.v.). 


Non-normal Population DA, 

A population for which the frequency distribution is not the 
normal distribution (q.v.). The term does not mean abnormal in 
the sense of unusual. 


Non-null Hypothesis 
A hypothesis alternative to the one under test. [See Null 
Hypothesis.] 


Non-orthogonal Data É 4 

This expression originates in the use of sa an 
to denote independence. Data are said to be non-ort See i 
they lead to estimates of various effects which are not nd ent 
of one another or, perhaps, of other features such as bloc Prenon 
which are a nuisance in the analysis. The disadvantage of such 
material is that effects thus mixed up may be genuinely inextricable 
or may require a more complicated technique for their disentangle- 
ment, 


Non-parametric 
See Distribution-Free Method. 


Non-parametric Tolerance Limits 


Tolerance limits (q.v.) which do not depend on the parameters 


of i hich a sample is drawn. 

E E ty no means universal practice, to 
draw a distinction between non-parametric limits, in which the 
parent distribution is known in form, and distribution-free limits 
in which the form of the parent is unknown. [See also Distribution- 
free Method.] 


Non-random Sample 
A sample selected by a non-random method. For example, a 
scheme whereby units are selected purposively would yield a 
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non-random sample. Again, a sample obtained by taking members 
at fixed intervals on a list is a non-random sample unless the list 


was arranged in a random order. [See also Quasi-random 
Sampling.] 


Non-regular Estimator 
See Regular Estimator. 


Non-response 


“failure ” rate or a 
‘non-response ” to those 


When several items of information are 
same sample-unit, it may so happen that i 
able for some of the items but available for others. The term non- 
response is usually not applied in such a situation; but incomplete 
be used. 


Nonsense Correlation 
See Illusory Correlation. 


Non-sampling Error 


An error in sample estimates which cannot be attributed to samp- 
ling fluctuations. Such errors may arise from many different 
sources such as defects in the frame, faulty demarcation of al 
units, defects in the selection of sample-units, mistakes in DA 
collection of data (due to personal variat; ns or misunderstandings 
or bias or negligence or dishonesty on the Part of the investigator 
or of the interviewee), mistakes at the stag g 
data, etc. 

The term “ response error ” is sometimes us, 
the collection of data and would not, strictly s 
due to non-response. The use of the word “ 
error, e.g. “response bias ” is not uncommon. The term ‘ ascertain- 
ment error ” (Mahalanobis) is preferable as it woul 


ed for mistakes in 
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due to non-response and also cases of collection of data by methods 
other than interviewing, e.g. direct physical observation of fields 
for crop estimates. 
Non-singular Distribution . É 

A multivariate distribution in, say p variates which cannot, 
by a linear transformation of the variates, be converted into a 
distribution with fewer than p variates. A distribution is non- 
singular if and only if the dispersion matrix or the correlation 
matrix (q.v.) is of rank p. 
Normal Deviate ES È 

The value of a deviate of the normal distribution. [See also 
Normal Equivalent Deviate. 


Normal Dispersion 


See Lexis Ratio. 


Normal Distribution è Kë 
The continuous frequency distribution of infinite range repre- 


sented by the equation 


dF = 1 È 3 (=) dx, — 0<x<00, 
h ve the standard deviation. 

Where m is t and o the st i 

In nia vetta the distribution is n ee mug 
Gaussian, the Laplacean, the Gauss-Laplace or the Laplace ue 
distribution, or the Second Law of Laplace. RU disces! 
first discovered by De Moivre (1756) as the limiting form of the 
binomial distribution. 


Normal Equations ^ "m 
The ms simultaneous equations arrived at in estimation by 
the method of least squares (q.v.). 
Normal Equivalent Deviate (N.E.D.) r | 
If P is a proportion or a probability and Y is defined by 
12 = 1 : ei? de 
T y (277) 


then Y is termed the NE. D. of P. This quantity or the probit 
(q.v.) are often used in the analysis of a stimulus-response 
relationship. 


Normal Inspection Por Re 
The ea of inspection required by the initial application 
of a sampling inspection plan. It is undertaken so long as the 
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quality of the product is close to the acceptable quality level laid 
down by the plan. If the actual quality improves consistently 
reduced inspection may be introduced, and conversely if the quality 
deteriorates tightened inspection is required, 


Normal Probability Paper 


A specially ruled graph paper with a variate x as abscissa and 
an ordinate y scaled in such a way that the graph of the distribution 
function, y, of the normal distribution, is a straight line, 


Normalisation of Frequency Function 


The transformation of a variate so that its fre 


quency function 
becomes normal, or approximately so. 


Normalisation of Scores 


In the analysis of data resulting from educational or psycho- 
logical tests it is often desirable to convert each set of original 
Scores to some standard scale. The process of doing so is called a 


normalisation of the Scores, but this may mean the reduction to a 
norm or common standard, not 


(Gaussian) distribution. Never 
use is to determine the percenti 


these as corresponding deviations from the mean of a normal 
distribution. This particular device is assisted by the use of 


[See also T-score ; z-score.] 


Own) parent variance 
used ; the difficulty in 
t’s " distribution which 


Null Hypothesis 


In general, this term relates toa particular hypothesis under 
test, as distinct from the alternative hypotheses which are under 


consideration. It is therefore the hypothesis which determines 
the Type 1 Error (q.v.). 


— 
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Nyquist Frequency 

In connection with data consisting of observations recorded at 
equal distances of time, the frequency of a sinusoidal term whose 
period is twice the time-interval between successive observations. 


Nyquist Interval 

For time-series consisting of a series of harmonic components 
with frequencies in a limited range, the Nyquist interval is such 
that the highest admissible frequency has a period of two intervals. 


wi-test 
An alternative name for the Cramér-von Mises Test (q.v.). 


Oblique Factor 

In educational or psychological testing a factor which is 
correlated with one, or more, other factors is said to be oblique. 
In one geometrical representation of the situation the vectors 
which represent them are no longer orthogonal one to another. 
The use of oblique factors is confined almost entirely to psychology. 
[See also Factor Analysis, Factor Pattern.] 


Observable Variable 


A variable (mathematical or stochastic) the $ x 
be directly observed, as distinet from unobservable variables which 


enter into structural equations but are not directly observable. 


values of which can 


Observational Error 
This term ought to mean an error of obse 
Occurs as meaning a response error. [See Non- 


rvation but sometimes 
sampling Error.] 


Occupancy Problems SER: e 

The general class of problems in probability which deal with 
the random distribution of r objects over n cells with particular 
reference to the numbers of objects falling 
[See also Bose-Einstein Statistics.] 


in particular cells. 


Ogive 
_ À general name for the Galton ogive (q.v). 
tion Curve.] 


[See also Distribu- 


One-sided Test olor whol 

A test of a hypothesis for which the region o rejection is wholly 
located at one oat of the distribution of the test statistic ; that is 
to say, if the statistic is £ the region is based on values for which 
t> some t, or for which £< some to, but not both. 
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‘One-way Classification 


When a set of variate values can be classified according to the 
k classes of a single factor such a classification is termed a ‘ one 
way " classification and forms the basis for the simplest case of 
variance analysis (q.v.). 


Open Sequential Scheme 


A sequential sampling scheme which does not impose an ultimate 
limit to the size of the sample. Many sequential sampling schemes 


will terminate with a high degree of probability even when no 
limit to the sample size is imposed ; and such probability may be 
so high as to be “ almost certain ”. Such schemes are nevertheless 
called open. [See Closed Sequential Scheme.] 


Open-ended Classes 


Tf, in a frequency distribution, 
determinate at its beginning and/ 
indeterminate at its end, the distribution is said to possess '' open- 
ended ” classes. This feature is undesirable owing to its effect 
upon certain calculations which require the central value of the 
class interval, e.g. the power moments. On the other hand, it 


usually has no effect upon the calculation of the quantiles and in 
particular the median value of the variate. 


the initial class interval is in- 
or the final class interval is 


Open-ended Question 


A question which does not admit of a limited number of definite 
answers, as for example, “What do you think of the present 


Government VAS as opposed to a closed-ended question such as 
“ Are you in favour of th 


? 9 present Government ? ", the replies 
to which can be classified as “ Yes ", “No”, “Don’t know ”. 
The distinction is important and useful in practice, although it 
may be criticised from certain logic: 


al and psychological standpoints. 
Operating Characteristic 


In the theory of decisions, and especially in quality control 
and sequential anal of the behaviour of a decision 
of accepting alternative hypo- 


is true. F if the 
hypothesis is specified as H(0), de 2 or example, i 
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may be regarded as the complement of the power function (q.v.) 
in the theory of testing hypotheses. 

The expression “ Performance Characteristic " also occurs, 
sometimes synonymously and sometimes in a more general sense 
as describing the consequences of the decision rule for different 
null hypotheses. 


Opinion Survey 

A sample survey which aims at ascertaining or elucidating 
opinions possessed by the members of a given human population 
with regard to certain topics. 


Optimum Allocation 

In general, the allocation of numbers of sample units to various 
strata so as to maximise some desirable quantity such as precision 
for fixed cost. In a more restricted sense (which will probably 
become obsolete) the allocation of numbers of samplo units to 
individual strata is an optimum allocation for a given size of sample 
if it affords the smallest value of the variance of the mean value 
of the characteristic under consideration. Optimum allocation in 
this sense for unbiassed estimators requires that the number of 
observations from every stratum should be proportional to the 


standard deviation in the stratum. 


Optimum Statistic 

An expression which is usually 
(q.v.). If it refers to a statistic used 10° 
usually known as an optimum test-statistic. 


synonymous with best estimator 
sed for testing hypotheses it is 


Optimum Test ENEE 
A test which can be shown to possess e nes TRES = 
characteristic or group of characteristics to A greater degree than 


any other test of the same class. 


Order of Coefficients i 
efficients are referred to as being 


Correlation and regression co! : $ 
of a given “ order ” Meer to the number of independent nn 
held constant. For example, in multiple ak Bees 
correlation between two variates 71 and zs 719 18 CA 

coefficient Da, au between 


co i i ession i È 
deeds Dea SER o held constant is a third-order 


2; and x, when aq, x, and # Y S 
coefficient. The ores of secondary ee ee to the 
right of the point—denotes the order of the coeiticient, 
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Order of Interaction 
See Interaction. 


Order-statistics 


When a sample of variate values 
of magnitude these ordered values 


generally, any statistic based on order statistics in this 
sense is called an order-statistie e 
distance. 


Order of Stationarity 


A stochastic process {24} is said to be Stationary to the rth order 
if the expectation 


Dias Se ass v, On} 


exists for any sequence ff 


i} and all a a EC i h 
expectation depends only rois, Sor, and if sue 


on the n—1 differences Lech, bat 
Ordered Series 


Ornstein-Uhlenbeck Process 
A stochastic Process x, for which 
Tag = od ey v 
St 18 normally distributed with Zero mean 


and the e's are independent of each other 
do not overlap, 


where a, = e-PE(B> 0), 
and variance o*(1—e6t) 
if the intervals ty, tk; 


Orthogonal 


but related senses: (a) in 
', e.g. in relation 
(b) in relation to a set of 
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mathematical functions (see orthogonal functions below); (c) in 
relation to two variates or two linear functions of variates, which 
are said to be orthogonal if they are statistically independent ; 
(d) in relation to an experimental design, which is called orthogonal 
if certain observed variates, or linear combinations of them, can be 
regarded as statistically independent. 


Orthogonal Design 
See Orthogonal. 


Orthogonal Functions 


A set of real functions f, (2), Liz) -—— 
range (a, b) if 


are orthogonal within the 


f Im) fna)dx = 0 man. 


Frequently, by convention, the functions are standardised so as to 


make the integral equal to unity if m = ®. f 
In statistics functions are sometimes said to be orthogonal in 


relation to a distribution F(x) if 
b 
| fu f. (o) F (o) —0 mz 
a 
the range of x being from a to b. 


Orthogonal Polynomials 
. of degree 0, 1, 2, ... are 


A set of polynomials Py, Pi, P» +. ^ - 
said to be GS el for a atin range of the variable if ZPP, =0 
(14 j), where the summation extends over all permissible values 
In that range. In statistics the usage is extended to the case 
Where the permissible values have a frequency function f ; and the 


polynomials are said to be orthogonal if 3(P;Pif) = 0. 


Orthogonal Process 
A stochastic process {x} such that 
Et lala 
and for which Bf} = 0. (s #4) 
© bei abd e 
Ze SE increments is one for which 
Flat 19<0 
and for which Pilato (Ena) 10; 
where s,, t, and 85, ty do not overlap. 
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1 Regression | 
Farine set of bivariate values (x, y) ne aa a set of 
points with Cartesian coordinates (x, y), the so-called “ ort SN 
regression ” is the straight line such that the sum of square! 
perpendiculars from the points on to the line is a minimum. f 

The term “regression” is open to objection in this = 
It is true that the “ orthogonal regression ” minimises the sum ei 
squares in the direction perpendicular to itself, whereas the sek ae y 
regressions minimise those sums in the direction of the coordina d 
axes. But regression (q.v.) is a property of conditional variates ane 
no such interpretation can-be given to the “ orthogonal regression ”. 
In particular it is not invariant under a change of scale. 


Orthogonal Squares 


If two Latin squares (q.v.) can be superimposed so that every 
letter of the first and every letter of the second occupy somewhere 
the same position the original squares are said to be orthogonal 
squares. For example, the two squares : 


ABCD ABCD 
BADC and CDAB 
CDAB DCBA 
DCBA BADC 


combine to give : 


AA BB CC DD 
BC AD DA CB 
CD DC AB BA 
DB’ GA BD AC 
If this form is written with the second letter in Greek the design 
is said to be a Graeco-Latin square (q.v.). The second letter may 
be identified with a further Source of variation to be considered in 
an experiment, 

More generally, if a number of s 
they are said to be mutually orthog, 
Square.] 


quares are orthogonal in pairs 
onal. [See Hyper-Graeco-Latin 


Orthogonal Tests 


Another name for tests which are independent, and one which 
seems better avoided. 


Orthogonal Variate-transformation 
A linear transformation of vari. 


ates Lis Lo, . 
Vis Ya «++ Yn Of the form 


++, t, to variates 


n 
Y= 2 dix, 
j=1 
h that " 4 
Ere E duly =0, ik 
je 
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In other language, a linear transformation with an orthogonal 
matrix. The most usual type also has 


n 
Xd; =1, allt, 
à Do 
in which case the transformation is equivalent to a rotation of 
axes in an n-dimensional Euclidean space. 


Oscillation 


; An oscillation in a time-series (or, more generally, in a series 
pme in time or space) is a more-or-less regular fluctuation about 

he mean value of the series. In this sense it is to be sharply 
distinguished from a cycle, which is strictly periodic ; thus, while 
a cyclical series is oscillatory an oscillatory series is not necessarily 
cyclical. 


* A 
Oscillation, Index of (Indice di Oscillazione) 


In Italian usage, a measure of oscillation in a time-series 
rences or the root-mean 


obtained as a mean of absolute first diffe 
square of first differences. It is sometimes standardised by division 


by the maximum value which the index can have in all possible 


permutations of the series. 


Outliers 


In a sample of n observations it is possible for a limited number 
inder that they give 


to be so far separated in value from the remat 

rise to the question whether they are not from a different population, 
or that the sampling technique is at fault. Such values are called 
outliers, Tests are available to ascertain whether they can be 
accepted as homogeneous with the rest of the sample. ' 


Over-all Estimate 

a p e but convenient 
or nn as distinet, for example, 

e T er sub-section of it. The Spion. 
stimate derived from the whole of & sampl 
a part of it. 


term used to denote an estimate for a 
from one for a stratum 
n is also used for an 
o instead of only from 


Over-an Sampling Fraction 
M * is sometimes necessary tO qualify the term È sampling frac- 
Th _when more than one act of sample selection is involved. 
a us in a three-stage sampling scheme if the (sub-) sample within 
given first-stage sample unit is self-weighting (q.v.) for the 
o 
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i i 1 of the cor- 
imation of the first-stage unit-total then the reciprocal ! 
ER raising-factor is called the over-all sampling fraction 
for the specified first-stage unit. Over-all sampling-ratio (or rate) 

is also used. [Sce also Sampling Fraction.] 


Over-identification 
See Identifiability. 


Over-lapping Sampling Units 


ch case we have an over-lapping 
system. If properly used such a system provides unbiassed 


Paasche Index 


A form of index-number due to Paascho (1874). If the prices 
(quantities) of a set of commodities in a base period are pe, Po» 
Po” ete. (go, do Qo" ete.) and those in the given period are pp, 


Pn p", ete, (CANES Oe ete.), the Paasche price index-number is 
written 5 


(545) 


I 
2 (Poln) 


on 


Where the summation takes place over commodities. In short, the 
priees are weighted by the quantities of the given period, as distinct 
from the Laspeyres’ index (q.v.) where they relate to the base period. 


ve form is said to be of 
quantities; the characteristi 
to the given period, [See also Lowe Index 
Weights.] 
Paasche-Konyus Index 

See Konyus Index. 


Paired Comparison 
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The method is used where order relations are more easily determined 
than measurements, e.g. in investigating taste preferences. More 
generally, the expression is used to denote the comparison of two 
samples of equal size where members of one can be paired off 
against members of the other. 


Palgrave's Index 
An index-number sometimes attributed to Palgrave. If the 
prices of a set of commodities in the base period (or the given 
period) are represented by po, o's Po’ etc. (Or Pr, Pn's Pn ete.) and 
the corresponding quantities by do, do!» Yo’ etc. (OF Ger In’ In. ete.) 
Palgrave’s index is given by 
Pn 
Sall 2e) 


EST 

where the summation takes place over the commodities. It is 
thus an index of price-relatives (q.v.) weighted by the total value 
of commodities in the given period. (See also Laspeyres’ Index, 
Paasche’s Index.] 


Ion = 


Parallel Line Assay 

An important method for the b 
against a standard. If the expecte 
to the logarithm of dose the regressions of response on log dose for 
the two preparations will often be parallel and the distance between 
them will estimate the logarithm of the relative potency. 


jo-assay of a test preparation 
d response is linearly related 


Parameter 

This word occurs in its customar c e 
an unknown quantity which may vary over 2 certain set È values. 
In statistics it most usually occurs in expressions DERE N 
distributions (population parameters) or in mde m ing K 
Stochastic situation (e.g. regression parameters). i es SC 
permissible variation of the parameters defines the class of pop 
tion or model under consideration. 


y mathematical meaning of 


Parameter of Location (Scale) 


y A parameter of a frequency function wW. 
with some measure of location (scale). 


hich can be identified 


Parameter Point A A 

If a class of frequency functions depends on certain parameters ; 
e.g. if the univariate function of a is f(t, fe 0» - -- 8), the domain 
of variations of the Gs is called the parameter space and any 
Particular set of @’s determines a point in that space. 
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bo 


Pareto Curve 


An empirical relationship describing the number of persons y 
whose income is z, first advanced by Pareto (1897) in the form 


y = Az-Q*9, <<, 


The expression is now used to denote any frequency distribution 
of this form, whether related to incomes or not, The variable x 
may be measured from some arbitrary value, not necessarily zero. 


Pareto Index 
The coefficient a in the expression for the Pareto curve is 
generally referred to as the Pareto Index. It affords evidence of 


the concentration of incomes, or, more generally, of the concentra- 


tion of variate-values in distributions of the Pareto type. [See also 
Concentration.] 


Part-correlation, Coefficient of 


A synonym of the multiple-partial correlation coefficient (q.v.). 


Partial Association 


ociation in sub-populations of qualitative 
characteristics analogous to the partial correlations between 


For example, if A, B and © are three 


Partial Confounding 


If, in a factorial experiment (q.v.) with several replicates, there 


-) in some replicates 


Partial Contingency e 


A term introduced by K. Pearson (1916) and analogous to 
partial correlation i th 


1 in the sense that Contingency is investigated 
when certain variables are held constant. 


Partial Correlation 


between two variates in a conditional 
distribution for which o i 


Specifically, the product- 
conditional distribution, 


(2) The correlation between the deviations of the values of a 
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variate from their least-square estimates by a regression function 
linear in terms of an external set of variates, with the corresponding 
deviations of another variate from its own regression function 
linear in the same external set. 

Ordinarily the product-moment correlation coefficient is used. 
The second definition is applicable to samples in the usual cases, 
while ordinarily the first is not. The two definitions are equivalent 
for multivariate normal distributions. 


Partial Rank Correlation 

Attempts have been made to carry over into ranking theory 
the notion of partial correlation of ordinary variate theory (q.v.), 
for example, by measuring the correlation between two rankings 
when the effect of some other ranking (on which they both depend) 
is removed. For this purpose Kendall (1942) defined a coefficient 
of partial rank correlation based upon his general coefficient 7. 
The notion of partial rank correlation is, however, a somewhat 


elusive one. [See Kendall’s tau.]. 


Partial Regression 

In regression analysis, the coefficient of an “ independent A 
variable in the complete regression equation, that is to say, the 
regression equation involving all the variables under consideration. 


It is called partial (not a very fortunate expression) because it 
differs from the coefficient which would be obtained if certain, 
ignored and a simple 


perhaps all, other independent variables were i| p 
regression of the dependent variate calculated on the one in- 


dependent variable. 


Partial Replacement 
See Sampling with Replacement. 


Partially Balanced Incomplete Block Design d 
An experimental design in incomplete blocks for which the 
layout, though not completely balanced, is partially balanced in 


the sense that each treatment is tested the same number of times and 
This class of design, introduced 


certain other symmetries exist. ; 
by Bose and Nair (1939), avoids the large number of replicates 
which may be required by a completely balanced design. [See 
also Block, Balanced Incomplete Block.] 


Partially Balanced Lattice Square , 
In certain cases it is possible to arrange a lattice square (q.v.) 
design so that each effect or interaction is confounded in only some 
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f the replicates constituting the whole design. The lattice pre 
a then sometimes described as semibalanced or partially balanced. 
[See also Square Lattice.] 


Partially Consistent Observations 

A term proposed by Neyman and Scott (1948) in the problem 
of deriving consistent estimators, 
partly aces which are common to all and partly on 


Partition of Chi-squared (x?) 


In certain circumstances the sum of Squares of standardised 
normal variates about their mean, which is distributed as x°, can 


be divided into two or more parts each of which is also distributed 


as y? independently of the others, This is known as a partition of 
2 
X e 


Pascal Distribution 


Another name for the N 


egative Binomial Distribution. (q.v.). 
There seems no historical j 


ustification for attributing it to Pascal. 


In the terminology of Ma 
whose variate-values all falli interval or (if quanti- 
i + A further condition 
e complete and inextensible. The term 


Path Coefficients, Method of 
A method of analysi 


215 PEA- 


for which a designated factor is deemed responsible and the term 
derives from a particular diagrammatic approach used in the 
exposition. The method of path coefficients is related to ordinary 


multiple regression analysis (q.v.). 


Pattern Function 

A function of the sample number n used in connection with 
the evaluations of sampling cumulants of k-statisties (q.v.). The 
name derives from the fact that the function depends on the con- 
figuration of zeros in an array representing a bipartition. 


Patterned Sampling 
An alternative name for systematic sampling (q.v.). 


Pay-off Matrix 

In the theory of games, a matrix specifying how money is to 
pass from one player to the other for all the possible outcomes of 
a two-person game. [See also Loss Matrix.] 


Nr : » 
An observation in an ordered series is said to be a peak 
if its value is greater than the value of its two neighbouring 


observations. 


Pearson Coefficient of Correlation | 

The product-moment coefficient of correlation (q.v.) is some- 
times referred to as the Pearson coefficient of correlation because 
of K. Pearson’s part in introducing it into general use. 


Pearson Criterion 
See Criterion. 


Pearson Curve 
A distribution from the family of freq 
developed by Karl Pearson. The basic equatio 
ka. 
de bobis t boat i 
i ion. The constants of this equation 
where f is the frequency function. st four moments, if these exist. 


may be expressed in terms of the first: È 
The explicit solutions are classified into types according to the 


n R = 
nature of the roots of the equation becht me = x: To SC 
priate transformations, many of the important distri 5 A = o: 
statistics can be derived from this basic equation. [See also: 


Type I to Type XII Distributions.] 


uency distributions 
n of the family is : 
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Pearson Measure of Skewness 


A measure of skewness proposed by Karl Pearson in the form: 


Sk x Mean—Mode 
f ss — 
DS Standard Deviation 


Which, however, suffers fron 
the mode. For distri 


Percentage Diagram 


A diagram which exhibits a sim 
in terms of Percentages. The act 
vary ; examples are the bar chart ( 


Some writers prefer to 
r than percentile >. [See Quantiles.] 


Performance Characteristic 
See Operating Characteristic. 
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Period 

A term used to describe regularities of recurrence in ordered 
Series, sometimes rather vaguely. Strictly, the word should relate 
to a period in the mathematical sense, that is to say, a term u(t) 
has period w if u(t-+w) = u(t) for all t; and if a series can be 
analysed into a sum of such functions, the corresponding set of 
w's are the periods of the series. [ 

More loosely, the expression is used to denote the interval or 
average interval between identifiable points of recurrence, eg. 
between peaks or troughs of the series. It is better to avoid this 
usage in general, since the intervals between successive peaks, otc. 
in most time-series are not equal and the underlying model may 
not generate a periodic sequence. 


Periodic Process à 

If any realisation of a stationary stochastic process (q.v.) yields 
a series which is strictly periodic then the process is a periodic 
process. 


Periodogram , 
A diagram used in the harmonic analysis of an oscillatory 

series. If the value of the series at time ¢ is u, the procedure is to 

calculate d 

X u, sin at. 

t=1 


A 


à 2 
a u, cos At, B = > 
The function S? = 42+.B? is known as the intensity of the Dee 
N/2r or of the period 27/A = p, say. Graphed against p as a tent 
it gives the periodogram. When multiplied by a constant involving 
n and graphed against À it gives the Power Spectrum (q.v.). 


n 


Persistency 

A term applied (mainly by me 
denote regularity of recurrence. 
distinguish between “ true ” pers à b 
and “ quasi ” persistency to denote oscillatory 


durable and regular kind. 


teorologists) to a time-series to 
Bartels (1935) endeavoured to 
istency in the sense of periodicity 
ehaviour of a less 


Peters’ Method 

A method of estimating the sta 
which is approximately normal by 
by 1-253, this being the ratio MV 
distribution. 


ndard deviation of a distribution 
multiplying the mean deviation 
(47) appropriate to the normal 
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Phase 

The interval between the turning-points (q.v.) of a series which 
is ordered in time or space is termed a phase. The distribution of 
phase lengths provides one test of random order. 

The expression is also used in its customary mathematical sense 
relating to the angle a in sine or cosine terms such as sin (0t-+a). 


Phase Diagram 


A name proposed by Frisch (1937) for a diagram showing two 
time-series x, and x, plotted as ordinate and abscissa. If the 
fluctuations of these two variates keep in step then the line joining 


the plotted points will trace a definite pattern, for example some- 
what like an ellipse for oscillatory series, 


Phi-coefficient 


An obsolescent term equivalent to the coefficient V defined in 
the article Association, Coefficient of (q.v.). 


Pilot Survey 


A Survey, usually on a small Seale, carried out prior to the main 
Survey, primarily to gain information to ; 


unit. 
The term È exploratory Survey ” is also used, but in the rather 
more special cireumstance when littl 


e y e is known about the material 
or domain under enquiry. 


E y field proce, ine 
the most effective sizo of sampling p duro or to determin 
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Pitman’s Tests 

Distribution-free tests developed by Pitman (1937) for testing 
differences of means in two samples and homogeneity of means in 
several samples. [See Concordant Sample.] 


Plaid Square 

The use of a quasi-Latin square (q.v.) in the form of a split- 
plot design (q.v.) in such a way that different treatments are applied 
to whole rows and columns of the square (Yates, 1937). Thus the 
main effects of these treatments are confounded with rows and 
columns and are estimated with low precision. 


Platykurtosis 
See Kurtosis. 


Plot 


In experimental design this tery 
unit of the experimental material. 
physical unit of a plot of land in 
pretation is very much more general aci x 
of the partieular design. [See also Split-plot Design.] 


n usually refers to the basic 
Although it derives from the 
an agricultural trial, its inter- 
l according to the subject matter 


Point Binomial me 
for the Bernoulli, or Binomial, Distribution 


An alternative name ] 
unnecessary, arises from the 


(q.v.). The word “ point ", which is 
discrete character of the variate. 


Point Biserial Correlation 

A modification of the biserial correlation (q.v.) to the case 
where ono variate, instead of being based ona di Fi an 
underlying continuous variate, is discontinuous and two-valued. 


Point Bivariate Distribution SIT iscrete 
An alternative name for a bivariate distribution of two discre 


variates. 


Point Density x T d 

The relative frequency, or probability mass, whic may (be 
located at the different (point) values of a discontinuous Mes E 
The term is better avoided in favour of frequency or proba i ER 
mass, the word “ density” being reserved for continuous prob- 


abilities. [See also Point Binomial.] 
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Point Estimation 


One of the two principal bases of estimation in statistical analya 
i the best single estimate 


h interval estimation (avo; 
which proceeds by specifying a range of values. Since the poin 


of error, the distinetion pete 
ured and in interpretation they 


Point of Control 


A point on the o 


È T e "dinate 
perating characteristic curve (q.v.) with ordin 
0:5; used as a rou 


gh summarising quantity of the curve. 
Point Sampling 


A method of sampling a geographical area by selecting points 


in it, especially by choosing points at random on a map or aeria 
photograph. 


Poisson Distribution 


3, 
A A? Ar 
—À sch Za = 
ed, e ire Sine + 


i ay antithetical to the Law of 
Large Numbers (q.v.). 


1 k 
+ k, with mean Z, the index is 2 (x; —8)2/a. If the 
samples emanate from the same a 

tributed as x? with k_1 degrees of freedom, a fact which provides 


a test for variation in a Poisson distribution. [See also Binomial 
Index of Dispersion, Lexis Ratio.] 


i- : 
Poisson population this is dis- 


Poisson's Law of Large Numbers 
An extension by Poisson of Be 
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inequality (q.v.). If the probability of an event varies from one 
trial to another and in a set of n trials is py Pp ++: Pn and if 
there are k successes in n trials, then in repeated sampling 


o vá] 


n 


j k n 
where E E) is the mean proportion of successes I p/n. 
¡=1 


Poisson Probability Paper 


Graph paper showing curves of the rel 
and A where 


lationship between D 


Ae Ac?) y 
ME VU FRE — AERE vh 
rer E j 


The axes may be calibrated linearly in P and A but other scales 


are in use. 


Poisson Process 

A stochastic process which may be re 
case of a birth process (q.v-) in which 
constant A. 


garded as a particular 
the parameter A, is 3 


Poisson Variation 
n considered by Poisson (1837). 


A type of sampling variatio 
ERN, bers be chosen at random, and let 


On each of k occasions let n mem r 

the probabilities be the same for all occasions, but such that the 

probability of success at the drawing of the ith member is p; 

(— 1,2, ... n). The mean number of successes on any occasion 
n 


is = P: and the variance is 
mpg—n var Pi 
where p = Ann, q = 1— and var Pi is the variance of p; among 
the » possible OK If ali the pi are equal this reduces to Bernoulli 
variation (q.v.). In other cases the Poissonian variance 18 smaller 
than the Bernoullian variance. This effect is encountered in 
sampling where the numbers are systematically spread over 
different strata. The dispersion is said to be subnormal. [See also 


Lexis Ratio, Lexis Variation.] 


Pólya's Distribution 

: A discontinuous frequency 
N 923) in connection with contagi 
e generated by drawing with rep 


distribution considered by Pélya 
ous distributions (q.v.). It may 
lacement from an urn containing 
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the condition that as every ball drawn 
balls of the same colour are added to 
se of the negative binomial distribution 


is returned an additional c 
the urn. Itisa partieular ca. 
(q.v.). 


Pólya Process 


A particular case of a birth 


process (q.v.) in which the parameter 
À, is given by 


Lion 
An(t) = en 


1-Lat’ 
a being a constant. 


Polychoric Correlation 


An extension of tetrachoric correlation (q.v.) to the case of an 
m by n table where it may be assumed that the two underlying 
variates are jointly normally distributed. 


Polynomial Trend 
A trend line of the general form : 


GIE Goal att ate e aun 
fitted to a series Which is ordered in time or Space. The coefficients 
a(e—0; 1,2... n) are usually estim 


ated by the method of least 
Squares or the method of moments. 


Pooling of Classes 


This procedure 
à or small sub-class numbers in a 
complex analysis, 


Pooling of Error 


generated under the same model j 
independent “ residual ” sums of squ; 
being examined, all provide estimators of the error variance, These 
sums of squares may be “ pooled ” by adding them together, the 
resulting estimator of the error variance then being based on more 
degrees of freedom. This is described ag « pooling the error ” or, 
preferably, as “ pooling the residual Sums of squares y 
Population 


In statistical usage the term Population is a, 


PEEL Pplied to any finite 
or infinite collection of individuals, It has displaced the older 
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DI H t . Cic; 2. 
term “ universe ”, which itself derived from the “ universe of 
ith “ aggregate "` 


discourse " of logic. It is practically synonymous w 
and does not necessarily refer to a collection of living organisms. 


Positive Skewness 


See Skewness. 


Posterior Probability 


The value of a probability 
One or more trials ; in contradi 
is a probability before further trials are made. 

The distinction is a relative one; & probability p, at the outset 
of an experiment might be modified to ps in the light of its result. 
It would then be posterior in relation to that experiment but 
would be prior in relation to further experiments. 

The notion is most suitably formalised in terms of conditional 


probabilities (q.v.). The probability law of a variate conditional 
upon an event A may be regarded as posterior to the occurrence of 
[See also Projection.] 


A, the unconditional law being prior. 


observation of 


based, inter alia, on 
which 


stinction to prior probability, 


Power 


_ In general, the power of a sta 
is the probability that it rejects the altern 
that alternative is false. The power is greatest when the pro 


of an error of the second kind (q-v-) 151 


tistical test of some hypothesis 
ative hypothesis when 
bability 


east. 


Power Function e 

When the alternatives to a null hypothesis form a class which 
may be specified by a parameter 9 the power of a test of the null 
hypothesis considered as a function of dis called the power function. 
Exhibited graphically with the power as ordinate against 0 as 
abscissa it provides a clear picture © the “performance” of the 
test. Comparisons among a number of different tests are made by 
superposing the graphs of their power functions. 
* Power Mean 

See * Mean, * Combinatorial Power Mean. 
Power Moment 

This expression is synonymous with ‘ moment" used without 
qualification. The only point of adding the word “ power " is to 
emphasise a distinction between the ordinary moments and such 
functions as factorial moments. The distinction may also be 
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necessary where the word “ 
rational symmetric function 
to be recommended. 


moment ” is used to describe x 
of the observations, a practice no 


Power Spectrum 


` An alternative 


name for the spectral function or spectral density 
function (q.v.). 


1 H . rhich 
The sum of a Series of observations on a variate each of w SC" 
has been raised to the same power. Such quantities occur mos 


frequently in the calculation of moments or similar symmetric 
functions of the Observations. 


Precision 


measurements and refers to th 
conform to themselves > 


dispersion is measured 
In general the precision 0 
quare root of the number of observa- 
tions upon which it is based. 


1 ; 
where A = ava? being the standard deviation. As h increases, 


the normal curve becomes relatively narrower, i.e, the variability 
is reduced 


and, hence, the modulus of Precision measures the 
closeness with which the observati 


tons cluster, [See also Probable 
Error.] 
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exogenous (q.v.) according to whether they represent an integral 
part of the system or influences impinging on it from without. 
Some of these variables may also appear as “ lagged ”, that is to 
say, as values occurring at some prior point of time. A pre- 
determined variable is one whose values at any point of time may 
be regarded as known, and therefore includes either an exogenous 


or a lagged endogenous variable. 


Predicated Variable 


A term introduced by M. G. Kendall (1951 
usual “ independent variable ” of regression & i ) 
to the latter term being that the variables are not independent in 
either a mathematical or a statistical sense. The expressions 
“ regrossor ”, “explanatory variable " and “determining DE A 
are used in the same sense. [See Fixed Variate, Independen 


Variable Regression.] 


) in place of the more 
nalysis, the objection 


Prediction È 4 

In general, prediction is the process of forecasting the megna 
of statistical variates at some future point of time. In statistical 
contexts the word may also occur in slightly different PIS 
eg. in a regression equation expressing & dependent ew e y in 
terms of dependent ais, the value given for y by specified va a 
Of z's is called the “ predicted » value even when no tempora 


element is involved. 


Prediction Interval 


The interval between the upper anc 
predicted value to show, on & probability bas 


d lower limits attached to a 
is, its range of error. 


Predictive Decomposition 
See Decomposition. 


Predictor 
See Fixed Variate, Independent Variable. 


Preference-field Index-number 
A synonym for Konyus Indox-number (4-¥-): 


Price-compensation Index 

. An index-number of consumers’ prices, 
index on the basis of a consumer income, 
maintain a constant standard of living. 
index is of this type. [See Konyus Index.] 


constructed as a chain 
which varies so as to 
The Laspeyres-Konyus 


e 
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Price Index 


purports to combine several cios ag 
price data into a single series expressing an average level of WË 
e.g. of retail prices or of prices of manufactured products. [ 1” 
Laspeyres, Paasche, Marshall-Edgeworth-Bow]oy and “Idea 


d the units are cal 


into districts, each of which is divided SE 
blocks, each block comprising a number of houses ; and if a samp 
of houses is desired, 


the house would be the primary unit. [See 
Multi-stage Sampling.] 


Principal Components 


If each member of an aggregate bears the values of p variates 
1... p it is, in general, possible to a linear transformation to 
P new variates £, ... En Which (a) are independent, and (b) account 
in turn for as much of the Variation as Possible in the sense that 
the variance of € isa maximum among all linearly transformed 


variates, the variance of & isa maximum among all linearly 
transformed variates orthogonal to Er 


B and so on, Such variates 
are called principal components, 


Prior Probability 

See Posterior Probability, B 
Probability 

A basic concept which may be taken either as undefinable, 
expressing in some way a “ degree of belief ”, or as the limiting 
frequency in an infinite random series, Both approaches have 
their difficulties and the ient axiomatisation of 
probability theory is a matter of Personal t. 


aste. Fortunately both 
lead to much the same calculus of Probabilities, 


ayes’ Theorem, 
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Probability Density Function 

1 An alternative term for the frequency function (q.v.) when the 
distribution concerned is considered as one of probability. 


Probability Distribution 
A distribution giving the probability of a value x as a function 
of ©; or more generally, the probability of joint occurrence of a 
Set of variates x, ... x, as a function of those quantities. 
It is customary, but not the universal practice, to use ** prob- 
ability distribution " to denote the probability mass or probability 
density (of a discontinuous or continuous variate respectively) and 
* cumulative probability distribution ” 
p to and including the argument 
he distinction is the same as 
* distribution function " 


Some such expression as 
to denote the probability of values u 
x. From a frequency viewpoint t 
between “ frequeney function ” and 
(q.v.). 


Probability Element À 
The probability associated with a small interval of a continuous 
variate, written in some such form as f(x) dx, or in general : 


Fen Bay +++, Cn) d dira +++ Wine 


Probability Integral 

An alternative name for the distributi 
cumulative probability function 
pene, the probability integra 
unction F(x) having the property that 


F(a) = P{x<a} = I " fes 


ECH 


on function (q.v.) or the 


for continuous variates. For 


1 of a continuous variate x is a 


where f(x) is the probability (frequency) function. 


Probability Integral Transformation 

_ If x is a continuous variate with frequency function f(z) and 
distribution function F(x), a transformation to a new variate y 
given by 


y= f7 foiz = P) 


is called the probability integral transformation. y is uniformly or 
rectangularly distributed in the range 0<y<1. 
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BY obability Limits 


Upper and lower limits assigned to an estimated value for As 
purpose of indicating the range within which the true bi m 
Supposed to lie according to some Statement of a proba i um 
character. For example, confidence limits, control (chart) a 
and fiducial limits are probability limits. They may be contras 


tes 
ions sometimes placed upon aggrega 
in descriptive statistics which indi 


Probability Mass 


ER E A fa 
A term which is Sometimes used to describe the magnitude 4 A 
probability (or the relative frequency of observations) locate 


H o re ` e 
a particular variate-value, as distinct from being spread over 
continuous range. 

Probability-moment 


A synonym of frequency-moment (q.v.). 


Probability Paper 


Probability-ratio Test 
See Likelihood-ratio test, 


Probability Sampling 


can provide a measure of pre- 
cision of the estimate, Sometimes the term random sampling is 
used in the sense of probability Sampling. [See Non-random 


Probability Surface 


A bivariate frequency surface; that ig to say, the three- 
dimensional representation of a bivariate frequeney (probability) 
distribution with the frequency (probability density) along one 
axis and the variates along the other two axes. 
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Probable Error 

An older measure of sampling variability 1 
in statistics by the standard error (q.v.). The probable error is 
0-6745 times the standard error, the reason for the choice of the 
numerical coefficient being that the quantiles of a normal distribu- 
tion with variance o? are distant 0-6745 c from the mean, so that 
one-half of the distribution lies within the range : mean +0:6745 c. 


now almost superseded 


Probit 


The normal equivalent deviate (q.v.) increased by 5 in order to 
make negative values very rare. The word was suggested by Bliss 


(1934) as a contraction of “ probability unit ”. 


Probit Analysis 


The analysis of quantal respons 
transformation. 


e data using the probit (q.v.) 


Probit Regression Line 

In the analysis of quantal response data the percentages or 
proportions of the subjects reacting to the doses of stimulus can 
be converted into probits and plotted as ordinates against the 


logarithms of the doses. A line through this scatter of points— 
fitted by freehand methods or by an arithmetical process—is the 
ic procedure for obtaining 


probit regression line. The usual arithmeti È OR 
it is an iterative method of successive approximation y means 


of a weighted linear regression of working probits on the logarithms 
of the doses. 


Procedural Bias 3 ; 

A somewhat vague phrase denoting bias in à sampling enquiry 
attributable to the procedure followed in obtaining the information, 
as distinct from bias due to the use of inferior methods of estimation 
‚on the data when obtained. The expression is also used (wrongly) 
to denote general imperfection in à sampling plan, that is to say, a 
failure to adopt the optimum procedure with the resources avail- 
able; this may be procedural but is not bias in the statistical 
sense, 


Process Average Fraction Defective 

The average of the proportion of defective items in samples 
from a manufacturing process ; the probability that an item from 
a process which is statistically under control is defective. 
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Process with Independent Increments 
See Additive Process. 


Processing Error 


Producer's Risk 


In quality control, the risk which a producer takes that a E 
will be rejected by a Sampling plan even though it conforms 
requirements. It js 


equivalent to an Error of the First Kind in 
the theory of testing hypotheses, i 


probability of rejecting a 
also Consumer’s Risk.] 


Product-moment 


If the distribution function of n variates z, x», ... x, is given 
by Tees. LES La) the product-moment, joint- or multivariate- 
moment of order r, g, ... wis the mean value of or af... En" 
namely ; 


nD a 7 
| Î Bon Î ms. Cy" F (20)... an). 
— © = 


EL 


increasing extent, taken from a fixed point, 
e.g. for a series Ti Lo, a simple set of Progressive averages 
might be the sequence 


23, Ate, +23), Ate, Frat), ete, 
It must not be confused with the Moving Average (q.v.). 


Projection 


This term is used in two connected Senses, 


(1) In relation to & 
time-series it means the forecast value of t| 


he series; a value 
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projected forward from current experience. (2) More recently it 
has been used in probability theory to denote the conditional 
expectation of a variate. Since a regression equation gives the 
expectation of the dependent variate conditional upon values of 
the predicated (“independent ”) variates and such equations are 
used for forecasting or prediction, the usages are connected. [See 
also Posterior Probability, Regression. ] 


Proportional Frequency 
. Inrelation to a frequency distribution, 
in any class is the frequency of the © 
frequency of the distribution. 
e The term sometimes occurs in a different sense in relation to 
bivariate or multivariate frequency arrays. For instance, if, in a 
table of p rows and q columns the d frequencies in each row are 
proportional to the q row totals (and, similarly, therefore, for the 
columns) the case is said to be one of proportional frequencies. 
The term is sometimes used similarly in connection with proportional 
sub-class numbers in analysis of variance. 


the proportional frequency 
lass divided by the total 


Proportional Sampling 

A method of selecting sample nu 
that the numbers chosen from the str 
population numbers in those strata. [ 
Fraction.] 


mbers from different strata so 
ata are proportional to the 
See also Uniform Sampling 


Proportional Sub-Class Numbers 
See Proportional Frequency. 


Proximity Theorem 


A An elementary theorem by H. 
ias in least-squares estimates of reg 


Wold (1952) on the smallness of 
ression coefficients. 


P-statistics 

A sot of statistics introduced by S. N. Roy (1939) in multivariate 
analysis. They are closely allied to the sample-values of the 
characteristic roots of dispersion matrices. 


Pure Birth Process 
See Birth Process. 


Pure Random Process 
See Random Process. 
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Pure Strategy 
See Strategy. 


Purposive Sample 


Quad 

A square-shaped basic cell (4-v.) ; also, the area of such a cell. 
Quadrat = 

À sampling device in the form of a 
a framework which can b 


© placed on the d, e.g. for dividing 
a plot into sub-plots, or a Square gri EE 


lattice, 


Quadratic Estimator 

An estimator which is based upon some quadratic function of 
sample values, For example, the Standard deviation may be 
9 Square root of the variance—a quadratic 


deviation or the range, which are 


Quadratic Mean 


An average which involves the Squares of the values being 
averaged, or, more generally, a quadratic function of them, For 


n (q.v.) 
ce the mean to the s 


Quadratic Response 

Where the relationship between ^ Quantitative response (q.v). 
and the dose-metameter (q.v.) is not linear, but is of the second 
degree, the response is Sometimes termeq a quadratic response ”. 
Qualitative Data 


See Quantitative Data, Attribute, 
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Quality Control 

A method of controlling the quality of a manufactured product 
which is produced in large numbers. It aims at tracing and eliminat- 
ing systematic variations in quality, or reducing them to an 
acceptable level, leaving the remaining variation to chance. The 
process is then said to be statistically under control. 


Quality Control Chart 
See Control Chart. 


Quantal Response 

The response of a subject to 
when the only observable—or th 
applying the stimulus is the pres 
reaction, e.g. death. A quantal response may 
two-valued variate taking values 0 and 1. 


a stimulus is said to be quantal 
e only recorded—consequence of 
ence of a certain 


ence or abs 
be expressed as a 


Quantiles 

The class of (n—1) partition val 
the total frequency of a population or 
n of equal proportions. For example, if 
are the quartiles (q.v.) although the centri 
termed the median (q.v.). [See also Decile 


ues of a variate which divide 
a sample into a given number 
n — 4 then the n—1 values 
al variate-value is generally 
8, Percentiles, Quintiles.] 


Quantitative Data 

Strictly, this term, as contrasted 
relate to data in the form of numeric : 
ments or counts. It is sometimes, less exaotly, used to describe 
material in which tho variables concerned are quantities (e.g. height, 
weight, price) as distinct from data deriving from qualitative 
attributes (e.g. sex, nationality Or commodity). „This usage is to 
be avoided in favour of such expressions 29 data concerning 
quantitative (qualitative) variables » or “ data concerning numerical 
variables (attributes) ”. 


with qualitative data, should 
al quantities such as measure- 


Quantitative Response 
A reaction, by an experimental unit to a given stimulus, which 


may be measured on a variate scale. For example, the response 
may be measured in terms of weight, size or nr in 
particular the survival time. 


Quantity-Relative 


The ratio of the quantity of a commodity, in the given period, 
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to the corresponding quantity in the base period; such ge 
enter into quantity index-numbers of the Laspeyres or Paasche 
form. [See Price-Relative.] 


Quantum Index 


An index-number which purports to show the changes in quantity 
(usually of goods or services produced, purchased or sold) des 
dependently of changes in prices or money values. One such index 
is of the Laspeyres’ type (q.v.) obtained by weighting quantities 
in the given and base period by prices in the base period. Quantum 


index-numbers do not necessarily measure changes in volume or 
weight. 


Quartile 


There are three variate-values which separate the total frequency 
of a distribution into four equal parts. The central value is called 
the median (q.v.) and the other two the Upper and Lower Quartiles 
(q.v.) respectively. They are a particular set of quantiles (q.v.). 

As thus defined the quartiles are subject to some indeterminacy 
for discontinuous distributions, This is usually resolved by con- 
ventionally allocating a frequency partly to the left and partly to 
the right of its variate-value or, where a range of values between 


two variate-values satisfies the definition, by fixing the quartile 
at some point in the range by an arbitrary rule (e.g. by taking the 
mid-point). 


Quartile Deviation 


A measure of dispersion based upon the distance between certain 
representative values of the var 


iate. In this case the representative 
values are the Upper and lower 


quartiles and the quartile deviation 
is defined by 
Q.D. = 4(Q;—Q,). 
An alternative name for the quartile deviation is the semi-inter- 
quartile range. 


Quartile Measure of Skewness 


If the lower quartile is Q,, the upper quartile is Q¿ and the 
median is M, the quartile measure of skewness of a frequency 
distribution is 


(Q4—M)—(M—Q) 
(Q4—Q) ~ 
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Quasi-compact Cluster 
Cluster Sampling. 


Quasi-factorial Design 
An experimental design for which a formal correspondence 


may be set up between the treatments (and their combinations) 


and the combinations of the treatments of a factorial set. Thus, 
for example, four treatments can be put in correspondence with the 
four combinations of two factors, each at two levels, and the 
design for the four treatments derived from one or more of those 
appropriate to the 2? factorial design. This class of design is useful 
for treatments which do not have a factorial structure and, especially 
with the recovery of information (q.v.) between blocks, is in general 
more efficient than designs using randomised blocks (q.v.) or 


“ control-plot ” techniques. ; à e 

Although terminology is still somewhat fluid, ES quasifactorial è 
is usually synonymous with * Jattice ” in relation to a design. The 
so-called lattice designs owe their name to the fact that the treat- 


ments are allocated in some systematic way according to a pattern 
tically on a lattice. 


which can be represented diagramma 


Quasi-Latin Square 

A term proposed by Yates (1937) for certain kinds of factorial 
designs in the form of Latin Squares. In these experimental designs 
certain of the interactions are confounded with the rows and 
columns of the squares. These designs eliminate the variations 
due to differences between the rows and the columns from the 
experimental error of those effec hich are not confounded but, 


ts wh 
unlike the Latin Square itself, each treatment does not appear 
once to every row and column. 


Quasi-random Sampling 
ed by the method of 


Under certain conditions, largely govern: A 
t, a systematic sample 


ili i y.) or list, 
SC ae y de equivalent for most practical 


of every nth entry from a list e 
purposes to a HET sample. This mothod of sampling is some- 
times referred to as quasi-random sampling. 


Quenouille's Test 


A test proposed by Quenouille (1947) for the goodness of fit 


of an autoregressive model to 2 time-series. The test was extended 
by Wold (1949) to the caso of a moving averages model; and by 
Walker (1950) for an autoregressive model with error terms com- 


prising moving averages of independent variates. 
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Questionnnaire 
A group or sequence of questions designed to elicit information 


upon a subject, or sequence of subjects, from an informant. [See 
also Schedule. ] 


Queueing Problem 


The problem of queues, or congestion, arises in a variety of 
fields where there is a service to be offered and accepted rather 
than a product to be made. In general the problem is concerned 
with the state of a system, e.g. the length of the queue (or queues) 
at a given time, the average waiting time, queue discipline and the 
mechanism for offering and taking the particular service. The 


analysis of queueing problems makes extensive use of the theory of 
stochastic processes. 


The American equivalent of a ‘ 
Quintiles i 

The set of four variate values which 
into five equal parts. [See Quantile.] 


Quota Sample 


‘ queue ” is “ line-up ”. 


divide the total frequency 


not restricted to t| 
forms of probability sampling. 


Raising Factor 


Apart from its ordinary significano 
following special sense. The coefficient: 
values of the sample-units used to esti 


e this term is used in the 
8 of a linear function of the 
mate population-, stratum-, 
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or higher-stage-unit totals are called raising, multiplying, weightin, 

or inflation factors of the corresponding sample-units. If ‘the ciate 
factors of all the sample-units are equal, the common raising Sage 
is called the raising factor of the sample, and the sample itself is 
called self-weighting. It should be noted that the raising factors 
depend not only on the sampling plan but also on the method of 


estimation. 


Random 

This word may be taken as representing an undefined idea, or 
if defined, must be expressed in terms of the concept of probability. 
A process of selection applied to a set of objects is said to be random 
if it gives to each one an equal chance of being chosen. Generally, 
the use of the word “random ” implies that the process under 


consideration is in some sense probabilistic. 


Random Component 
If a magnitude consists of a number of parts compounded in 


some way (e.g. by addition or multiplication), any such part as is 
a variate (q.v.) is a random component of the magnitude. 


Random Distribution 
This expression is sometimes wrongly used for a probability 
distribution. It is also sometimes employed to denote a distribution 
of probability which is uniform in the range concerned (i.e. a 
rectangular distribution). Tt seems better to avoid the term 
altogether, or, in such expressions as “ points randomly distributed 
over an area ” to specify clearly the law of distribution involved. 


Random Error 1 

An error, that is to say, à deviation of an observed from a 
true value, which behaves like a variate in the sense that any 
particular value occurs as though chosen at random from a 


(probability) distribution of such errors. 


Random Event 
An event with a probability of occurrence determined by some 
The term is used somewhat loosely to 


probability distribution. 

denote either an event which may or may not happen at a given 
trial (such as the throwing of a 6 with an ordinary die) or an event 
which may or may not happen at any given moment of time (such 
as an industrial accident to an individual). 
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Random Impulse Process 


A stochastic process describing the linear motion of a particle 


subject to a series of small impulses which are random. 


Random Order 


An order of a set of objects w 
out in such a way that every 
Tests of random order are free 
there are systematic elements 
observed order from being rand 


hen the ordering process is carried 
possible order is equally probable, 
ly used to test the hypothesis tha: 


present which would prevent the 
om. 


Random Process 


A sample which has been selected by a method of random 
selection (q.v.). 


Random Sampling Error 

Sampling error (q.v.) in cases where the sample has been selected 
by a random method. It is common practice to refer to random 
sampling error simply i 


È as sampling error” where the random 
nature of the selective proces: 


s is understood or assumed. 


Random Sampling Numbers 
Sets of numbers used fo: 


and determinate robability of selection. 
Ordinary haphazard o aes 


or analogue machines, a; 
inherent in personal choice, 
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Random Series 
A series the numbers of which may be regarded as drawn at 
random from a fixed distribution. [See Trregular Kollektiv.] 


Random Start 

In selecting a systematic sample (q.v) at intervals of n from 
an ordered population, it is sometimes desirable to select the 
first sample unit by a random drawing from the first n units of that 
population. The sample is then said to have a random start. 


Random Variable 
rd “ variate ” is used to denote what 


$ In this dictionary the wo! 
is often called a “random variable”. It is in many ways convenient 
hematics and the variate 


to distinguish between the variable of mat 
of probability theory. [See Variable, Variate.] 


Random Walk 
The path traversed by 2 particle which moves in steps, each 
step being determined by chance either in regard to direction or 
in regard to magnitude or both. Cases most frequently considered’ 
are those in which the particle moves on a lattice of points in one 
or more dimensions, and at each step is equally likely to move 
to any of the nearest neighbouring points. The theory of random 
walks has many applications, eg. to the migration of insects, 
sequential sampling and, in the limit, to diffusion processes. 


Randomisation 

A set of objects is said to be randomised when arranged in a 
random order; and, by à slight extension, a seb OF trentmente 
s said to be randomised when the treatment, 


applied to a set of units i 
applied to any given unit is chosen at random from those available 


and not already allocated. 


Randomised Blocks 
in which each block (q.v.) contains 


An experimental design 
a complete replication of the treatments, which are allocated to 


the various units within the blocks in a random manner and 
hence allow unbiassed estimates of error to be constructed. 


Randomised Decision Function 
A decision function which is selected from a set 
S s of i 
decision functions with the help of a chance mechanism possible 
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Range 


The largest minus the sm 
range is of itself an eleme 
terms of the mean range (q. 
a reasonable estimate o: 
also mth values.] 


allest of a set of y 
ntary measure of 
-V.) in repeated sam 
f the population stand: 


ariate-values. The 
dispersion and, in 
pling, it may afford 
ard deviation. [See 


Range Chart 


A chart used in statistical quality control on which the recorded 
quality criterion is the range 


on is of samples. This control chart (q.v.) 
is used to maintain a check upon the variability of the quality of 


the particular product or Processes. The Tange is a less sensitive 


criterion for changes in variability than is th : 
e sa dance 
but is much more easily calculated. Sample varian 


Rank 


work in at ]ı i 
(a) In the theory of order-relations the ra; cast threo contexts : 


SIE o nk of a si E 
among a set is its ordinal number when the s a single observation 


sense, being the greatest number y of en mathematical 
(or columns) which can be found in it. (c) Derived ependent rows 
usage, the rank of a multivariate distribution rie the previous 
dispersion matrix, and is thus the number of var ae rank of its 
independent in the sense of not bein, 7 


lates which are 
8 Connected ; e 
[See also Singular Distribution.] by linear equations. 


Rank Correlation 


Rank correlation measures the intensity of c $ 
two sets of rankings or the degree of correspon ge Ton between 
them. There are two principal coefficients of ran nee between 
Kendall’s 7 (1938) (q.v.) and Spearman’s P (1904) (a eto: 
* Cograduation.] “V-). [See also 
Rank-Order Statistics 


Statistics based only on the rank order of the samp] 
tions e.g. the rank correlation coefficients. H Ra, i deb S Sg 
are distinguishable from “ order statistics ” (e, tistics 


` 9. the an, th 
range) which make use of the metric values of the Se e 


Observati, 
Rankit 


A transform of quantal response data based on Tanks. [See 
Probit.] 


| 
| 
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* Ratio (Rapporto) 

Italian statistics use a number of expressions involving the 
word rapporto which are unknown in English. For example, the 
co-existence ratio (rapporto di coesistenza), which relates to the 
intensity of a phenomenon in two different places or of two pheno- 
mena at the same place; the duration ratio (rapporto di durata) 
which is a measure of average duration ; the composition ratio 
(rapporto di composizione) measuring the relation between the 
intensity of a phenomenon and that of a more comprehensive 
phenomenon of which it forms part ; the derivation ratio (rapporto 


di derivazione) which compares the intensity of a phenomenon with 


one which is prerequisite to it, such as births to total population, 
and the repetition ratio (rapporto di repetizione) which measures 
how often a phenomenon recurs in a certain time interval. 


Ratio Estimator 

An estimator which involves the ratio of two variates, i.e. a 
ratio whose numerator and denominator are both subject to sampling 
errors. The term occurs particularly in sample-survey theory. 
Tf the members of a population each bear the values of two 
characteristics, x and y, and tho total of x, say X, is known for the 
population, the corresponding total of y, say Y, can be estimated 
by multiplying X by a sample-ratio consisting of the sample-total 


of y divided by the sample-total of x. 


Ratio Scale 
A graphical scale in which equal absolute variations correspond 


to equal proportional variations in the data. The most common 
form of chart employing the ratio scale is the logarithmic or semi- 


logarithmic chart (q.v.). 


Rational Trend 

A term which is, or ought to be, obsolescent. It denotes a 
trend which may be expressed as a mathematical function of the 
time, as distinct from one which has a stochastic component. 


Raw Moment 

_A moment of a frequency distribution calculated about some 
origin other than the arithmetic mean. The usage is not universal 
and some authors use this term to denote moments (either about 
the mean or not) before corrections for grouping are applied. 


[See Sheppard’s Corrections.] 
Q 
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Raw Score 


‚The score as o 


riginally obtaine 
tional or other tes 


d in some psychological, educa- 
t. [See also T-s 


core, 2-score.] 
Realisation 


À realisation of a stochastic Process {x} is one of the sera 
values (... Ta, X-y Lo, d .. -) to which it may give rise. 7 
realisation may be regarded as a « member ” of the process in 
the same way that an individual observation is regarded as the 
member of a Population, 


© Measurement of distance 
© latter purpose it has certain disadvantages 
and has been replaced 


by the D*-statistic (q.v.) of Mahalanobis. 
Recovery of Information 
The standard an i 


More refined methods 


ns among block totals. 
of analysis to « 
were proposed by Yate. 


Tecover ” this information 
s (1940). r” this info 
Rectangular Distribution 
Strictly, a continuous distribution of type 
1 
dF (x) = i dz, Oca +} 


where k is a constant. Th 
denote a discontinuous dis 
have the same probability. 


© expression js 


$ also so 
tribution for 


metimes used to 
wh 


ich all variate-values 


Rectangular Lattice 


An experimental design introduced by Harshbarger (1947) as 
an o square lattice (q.v.). is appropriate to 
k(k—1) treatments, which are regarded as Ss 
points of a kx (k— 1) lattice. 
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Rectified Index-number | ^ 

An index-number formula which is Ne by BR. 
geometrie mean of two other index-numbers È il 
The two index numbers are sometimes said to dps mre 
“crossed ”, e.g. the Ideal Index-Number (ar). hei o. 
rectification is usually to make the resulting in Sc AY 
or both of, the Factor-Reversal or the Time-Reversa! . 


E erie i defective 
Inspection of a product which aims at removing any ie 
; ^ by effective units. In this way 


units found and replacing them + improved 
the quality of a perch of product may be rid REID 
and, in any case, a batch is never rejected. : RANE [See 
is not applicable when the inspection test 1s 
also Average Outgoing Quality Limit.] 


Rectilinear Trend d (q.v.) 
An alternative name for à Linear Trend (q.v. 


Recursive System 

The word “ recursive ” has he impression 
relations which are “recurrent ”, presume v Sienna from the 
that the former is the correct adjectival SC SE 
verb “to recur ”. A purist will avoid E Get? as “recursive ” 

Recently Wold (1953) has proposed RES properties : (1) they 
systems of equations in econometrics with lues of the variables are 
are recurrent in the sense that if the va SCC values for time t; 
known up to time ¿—1 the equations phe obtainable one by one 
(2) the values of the variables at time : = of the system expresses 
in some order or other ; (3) each equation is not settled and the 
a unilateral causal dependence. This "aH 
last requirement leaves room for argument. 


been used by some writers to denote 


Reduced-form Method 


In econometrics, a method 0 
stochastic system which relies on 
variables (q.v.) individually in terms 
(q.v.). An explicit expression, howev 
method can be employed when only à 
tion about the complete system is av 
Information Methods.] 


imating the parameters in a 
E Seat of the endogenous 
of predetermined variables 
er, is unnecessary and the 
limited amount of informa- 
ailable. [See also Limited- 


Reduced Inspection 
See Normal Inspection. 
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Reduction of Data 


r a ht 
The process whereby a large number of observations are brough 
within manageable 


3 P nd 
compass for convenience of handling a 
interpretation. 


Reed-Münch Method 

A method Proposed by R 
assessment of the (equivalent 
tions which would produce a 
method is strictly applicable 
which are symmetrical. 


Reference Period 


eed and Miinch (1938) for the rapid 
) doses of standard and test pe 
50 per cent. quantal response. The 
only to tolerance distributions (a.v) 


Reference Set 


An alternative term for Fundamental Probability Set (q.v.). 
Refusal Rate 


À sired to achieve. Where, 
causes o; non-achieve ersons 
have died or left the area) the refusal rato ment (e.g, p 


numbe con- 

acted, te. by the number of refusals plus the ib en 
or partially successful contacts, 
Regressand 

A synonym for dependent variable in a regression relation 
Regression 

This term was originally used by Galton to indi, "m 
relationships in the theory of heredity but T cate certain 
the statistical method developed to 


i ? come to mean 
Investigate thos 
If a variate y consists of two 


© relationships. 
JI Components, à variate d 5 
systematic element f(X) depending on a Variable y. jo) È 
y=f(X)+e 
i X is the equation 
then the regression of y on 
Y = f(X) 


where it is supposed that e has zero expectation, The definition 
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remains valid if X, instead of being a single variable, refers to a 
set.of variables X,, X,, ete. 
, In particular, X itself may be g 
in which case the regression of y on x may 
the dependence of the mean of y (for given x 
Ely | £) = f) 
The most frequently considered form of f(x) is a polynomial, 
particularly a linear function, giving the regression of y on X 
Y = Both X 


Y = Both Xp. TBSX, 
lled regression equations. The X's are 
dicated " variables, “ predictors Dey 
** dependent variate 7, ** predictand ” 


iven as the values of a variate, 
be regarded as expressing 
) on the corresponding x : 


or, for p variables 


Such expressions are Cal 
called “independent ”, “ pre 
« js Warte 

regressors ”. y is called the 
or “ regressand ”. 


Regression Coefficient 
The coefficient of an indepen: 
equation. 


Regression Curve (Surface) ) 
A diagrammatio exposition of a regression equation. For two 
variables this can be shown on a plane with the “independent 


variable X as abscissa and Y as ordinate ; and for three variates 
it is possible to construct solid models or reduce the representation 
to a plane surface by use of the isometric chart (q.v.) and the 


stereogram (q.v.). e A 
The term is sometimes interpreted to mean a regression equation 


of a degree higher than the first, the emphasis then lying on the 
word “ curve ” as opposed to a straight line. 


dent variable in a regression 


Regression Estimate 


In general, an estim 
obtained from substituting the kn x 
variables X in a regression equation connecting yand X. 

The term has a particular application in sample surveys. If 
the regression of A on B may be estimated from a sample and the 
total of B is known for the population, the total of A may be 
estimated from the regression equation. It is then called a regression 


estimate. [See Ratio Estimate.] 


ate of the value of a dependent variate y 
own values of the “independent ” 


Regression Line 
In general this is synonymous with regression curve, but is some- 
her ambiguously) used to denote a linear regression, ¿.e. 


times (and rat i 
“ dependent ” variable is of the first degree only. 


one in which the 
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Regression Surface 
See Regression Curve, 


Regressor 


Ann relation. 
A synonym for independent variable in a regression relatio: 
[See Regression, ] 


Regular Estimator 


Rejection Line 


See Acceptance Line. 
Rejection Number 


See Acceptance Number. 


Rejection Region 


if i He legion of the sample 
a sample point falls withi iv othesis 
under test is rejected, in it the hyp 


* Relative Area of T 


ransvariation 
See * Transvariatio. 


n. 


Relative Efficiency 
A measure of com i 
Same parameter, 
precision (in the s 
for sample size na, the relative effici 
is na/n,. The term is used es 
relative efficiency ”, the li iting ratio as 
infinity. It also occurs in 
some measure of compari 
experimental designs. i 
In survey work, there is also a Usage in Which the Cost OE the 
survey is taken into consideration. 


For example, if two designs 


4 with respect to la 
ion with « asymptotic 
zes tend to 


ee 
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have the same relative precision or the same relative efficiency 
(in the first sense, in respect of error variances), put the cost of the 
survey with the first design is less than the second, the first design 
is more efficient from the point of view of cost. The second usage 
is based on the concept of “cost per unit of information ” (in 
which information is used in the sense of R. A. Fisher). [See 


Information.] 


Relative Frequency 


The frequency in a 
expressed as a fraction of the to 


n individual group of a frequency distribution 


tal frequency. 


* Relativo Index (Indice Relativa) 
In Italian usage an index is said to 

mean or the maximum value or other 

under certain specified hypotheses. 


be relative if divided by the 
value which it may attain 


Relative Information 

A term introduced by Yates (1939) in connection with the 
partial confounding of experimental effects in factorial experimental 
designs. Where an effect is partially confounded, the relative amount 
of information is the ratio of the amount actually available to 
what would be available if there were no confounding. 


Relative Potency 


The relationship of two estimated stimuli, one of which acts 


as a standard, which produce the same response. In biological 
assay the relative potency of a test preparation compared with a 
standard preparation is generally obtained from the inverse ratio 
of doses which result in identical responses ; "7: equally effective 


doses. 


Relative Precision 


A term which is frequently used to denote the ratio of the 


error variances of two sample designs which are different but 
which are based upon the same sampling unit and the same size 
ofsample. The usage is not universal, however, since some writers 
use the term relative efficiency (q.v.) for this concept. The relative 
e relative precision are equal in the case of simple 


efficiency and th 
random sampling for the mean of a large population, but not 
necessarily otherwise. 


EE 
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Relative Variance 


A term sometim, 
variation. [See y. 


Relaxed Oscillation 
À time-series model whereby the val 


> Benerally increases in amplitude during 2 
ugh thi "ati 


8 internal forces. Theis 
itate a “ crisis or à " bursting” and a return 
to zero value... the Steadily increasin 
after which the Process is re 


Reliability 
This term is Used in two differen; 
with biological as 


S defined the reliability of 


n analysis, specially in connection 
analysis of Psychologica] and educational tests. 
1 conceived of as that part which 
FA oS ects, and therefore persists from 

AN a i m 
one sample to another, The term orione Which ns fo 


Lent Not sprea, " sciences. 
specialised sone th p d to other sei 


Bo > © noun * reliability ” some- 
ility Coefficient (q.v.). [See also Factor Analysis. ] 
Reliability Coefficient 

A coefficient introduced by Spearmar 
Its object is to assess 


! (1910) ; 2 
the systematic Së e SCH psychology 
as distinct from error components 


. n ps 
measured by the Correlation between th a Ycholog 
tions of the same test. ‘The « 


A quantity is the 
ce of the test, [See also Factor 
Renewal Theory 


An application of the analysis of recurr nts to problems 
concerning the duration of life In aggregates of Physical Some 
Such aggregates are sometimes referred to E 

the failure of any unit re. 


He se frenewing when 
sults in its replacement, 


t eve 
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Repeated Survey 

f A sample survey which is performed 
essentially the same questionnaire (q.v-) 

pos necessarily with the same sample units. 

Sample ; Sampling on Successive Occasions.] 


more than once with 
or schedule (q.v.) but 
[See also Fixed 


| Repetition 
j A term denoting the execution of a statistical inquiry at different 


points in space or time, usually as part of a coordinated programme, 
as distinct from replication (q-v-)- 


Replacement 
See Sampling with Replacement. 


d Replication 
The execution of an experimen 
as to increase precision and to obtain a €. 
error. Replication should be distingui: 


by the fact that replication of an experiment denotes "repetition 
far as possible, one period of time. 


en rather loose. [See Duplicate 


t or survey more than once so 
loser estimation of sampling 
shed from repetition (q.v.) 


carried out at one place and, as 
Current usage on this point is oft 
Sample.] 


In the widest sense, a $ 1 
population. Some confusion arises according to "whether 
“ representative ” is regarded as meaning "selected by some 
process which gives all samples an equal chance of appearing to 
represent the population’; Or, alternatively, whether it means 
“typical in respect of certain characteristics, however chosen ”. 

On the whole, it seems best to confine the word “representative ” 
to samples which turn out to be 50, however chosen, rather than 
e object of being representative. 


Representative Sample d 
ample which is representative of a 
apply it to those chosen with th 


Reproducibility 

An experiment or survey is said to be reproducible if, on 
repotition (q.v.) or replication (q.v. under similar conditions it 
gives the same results; that is to Say; if the variation between 
experiments is small and negligible. [For a similar idea in psycho- 
logical tests seo Réliability.] 


» 


4 


* Resemblance (Rassomiglianza) 
See * Attraction, Index of. 
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Residual 


ir 
A general term denoting a quantity remaining after some othe 
quantity has been subtracted 


contexts, For example, if the tr 


an error (q.v.).) Similarly, if a EE 
matical model is fitted to data, lues by which the observation 


atisfactory) sense the word ja 
t which is associated with t 5 

variables (q.v.) in a regression ; 
e.g. in the linear Tegression 


a residual error term, and if the 

as, say, b, the difference 
Y and the so-called « predicted 
led a residual. 


Residual Sum of Squares 
See Error Sum of Squares, 


carried-over > 
treatment effects and, if they are likely to be Present; appropriate 
; É ` 
s taken in the design of the experiment and 
the analysis of the results, 


Residual Variance 


That part of the variance of a set of d 
the effect of certain systematic 
removed. It measures the vari 
or experimental error. 


ata which remai 
elements (tah mains after 


ability due to , "P Üreatments) is 


2 unexplained causes 


Response 


The reaction of an individual unit to some io 
It may be reaction to a drug, as in bio-assay, Si E 
request for information, as in sample Surveys o 
[See Non-response.] 
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Response Error 
See Non-sampling Error. 


Response Metameter 
. The transformed measurement of the response LON e aee 
stimulus. The transformation is made, for example, n biological 
assay, in order to facilitate computations and diagrammatic 
representation. [See also Metameter, Dose Motameter.] 


Response Surface 
rms of two variables 


pictured as a surface 
This is the response 


If a response metameter is defined in te 
then the dose-response relationship may be 
in threo dimensions instead of a lino in two. 
surface. 


Response-Time Distribution : f 

Where, in biological assay, the response to the stimulus is 
measured in terms of the time that elapses before a given reaction 
appears, the different reaction times for different individuals may 


be put into the form of a distribution of response-time. 


Restricted Randomisation ; 
ation of the allocation 


In complex factorial designs the randomis i i 
of treatments may not wholly eliminate systematic features which 


are felt to be undesirable. The situation may Ba be De 
by imposing conditions on the randomisation which is then sal 


to be restricted. 


Return Period 

In time-series, the interval of ti 
to some assigned value, usually an extreme 
‘ ^ E p 
‘the return period of flooding in a river: 


me taken by the series to return 
value, as, for example, 


Reversal Test 

This term occurs in two quite different connections ; (a) in 
certain tests of consistence for index-numbers, VIZ. Factor-Reversal 
Test and Time-Reversal Test (q-v-) ; (b) in the analysis of time- 
series, where one of the tests for random order is based upon 
“ reversals ” in the series. A reversal occurs if, in the first differences 
of the series, a positive sign follows & negative sign or vice-versa. 
A so-called “reversal”? test for randomness may be formed by 


considering the proportion of reversals in a given series. 


REV- 


Reversible Relation 


A relation of the type y = 


ional 
J() is reversible in the functiona 
sense if the inverse functio 


n z= f(y) exists. The relation is 


pressure, (P), volume 
= cV[T may, in se 

a sible with respect to P and 
Spect to T. 


: e 
r respective means, tak 
f reversion of x on y 18 


Z ty, / > | x; | 
t=] i=1 


y; is + or — 
An index of reve 


where the sign of 


^ according 
Signs or not, 


28 z, y, have the same 


rsion of imilarly 
defined! 9: y on x may be s 
Right-and-Wrong Cases Method 

A method of 


Y Müller (1879) for quantal 
m PSycho-physica] experiment. Since it 


t may be regarded 


al Tesponses, i 
(q.v.). 


ni 
One speciali 
Decision Functions (q.v. Wh ré 
have a loss function attached, 
experimentation plus the e. 
The risk function is the 
decision functions. 


Root-Mean-Square Deviation ` 


C Of a set of ob, 3 
gin, that is totes Servations 


Y: the square root 
(q.v.) or mean-square error. The 
minimum value of the root-mean-square devi. 


i 1 Viation occurs when 
the origin coincides with the arithmetic jaan, it is then called the 
standard deviation (q.v.). [See also Variance.] 


253 RUN- 
Root-Mean-Square Error 


An alternative name for root-mean-square deviation (q.v.). 


* Rotation (Rotazione) 
In Italian usage, there is sai 
funzionale) if the role of depen 


interchanged ; e.g. from y = f(x) to € = d à 
(rotazione statistica) occurs if a mean or representative value is 


substituted for an individual value and vice-versa ; e.g. if the relation 


M = z(f—10), where M is the age of a married man and f is the 
mean age of wives of men aged M, is transformed to M = 2( f—10) 
where f is the age of a wife and M the mean age of husbands whose 


wives are aged f. 


d to be functional rotation (rotazione 
dent and independent variables are 
fly). Statistical rotation 


Rounding 
The process of approxi 
of the end digits, replacing by zeros 


last digit retained so that the resul imatior 
as possible to the original number. If the last digit is increased by 


unity the number is said to be rounded up ; if decreased by unity 
it is rounded down. When both are under consideration the process 


is said to be one of rounding off. 


i itti tain 
mating to a number by omitting cer 
: if necessary, and adjusting the 


ting approximation is as near 


Route Sampling 


A procedure simila: 
of crop acreage in dis 
A route which adequately 


lengths of the different crops recorde i i 
is italy to be random, estimates of acreage SO obtained are likely 


to be biassed but changes in acreages May be estimated by using 


ars. The method of route samp- 
the same route for a number of ue GENES Rope agote to 


ling as a form of systematic Sam 
crop estimation. 


i i d used in surveys 
+ to line sampling (q.v.) and | 

D which are well provided with roads. 
covers the area is chosen and the roadside 
d. Since the location of roads 


Runs 5 
E EE fof attributes the occurrence of an 
uninterrupted series of the same attribute » t run. (In 
particular, a single isolated occurrence may be regar SII 
of one.) In a series of variate-valuos, * Consecutive cor which are 
are said to provide runs 


monotonically increasing OT decreasing 
“up” or “down” respectively- The theory of runs has been 


developed in connection with a number of distribution-free tests. 
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S-curve 


An alternative name for sigmoid curve (q.v.). 


s-test 


A term used by some writers for a test of significance of an 
observed standard deviation usi 
It is equivalent to a y2 est and there Seems to be no need for this 
Separate expression. 


A part of a Populati 
is provided by so 
with the object 
population or set, 


Sample Census 


If “ census ” is taken to mean the ex 
of a population, this term is self. 
“ census ” refers to the com: 


two characteristi 
census " may be allowed as referrin, teris 
from a sample. i i 


ich att x 
population but fails may be described as re to cover a whole 


incomplete census ”. 
Sample Design 


The usage is not uniform as regards t] 


h i E a 
and similar terms like “ sample plan ”, « y E LA meaning of this 
plan” or “sampling design > These cova, sign”, “ sampling 
constituting the entire 


processing, etc. The term “ 
mean all steps taken in sele 


à cting the sample. y be restricted to 
design ” may cover in addi 


hod ‘of m ^ sample 
“ survey design ” may cover also other aspects of dation ; and 
choice and training of inte: 


Tviewers, tabulation 1 
design ” is sometimes used in a elearly define al ene ete. 


nse, wi 
to a given frame, as the set of rules oy Specifications Ti reference 
of a sample in an unequivocal manner, € drawing 
Sample-moment 
See Sampling Moment. 


Sample Plan 
See Sample Design. 


SAM- 


to 
e 
Qt 


Sample Point 

A sample of n variate-values 2%, % ... % CAN be represented 
as a point or vector in an n-dimensional space, usually Euclidean, 
in which the values of the as are taken as coordinates, A “point” 
in this space corresponding to an observed set of sample values 
is the sample point. The idea generalises in a straightforward 
manner to p-way multivariato variation, the sample then being 
regarded as defining a point in pr dimensions or p vectors in n 


dimensions or n vectors in p dimensions. 


Sample Size 
The number of sampling units which are to be included in the 

sample. In the case of a multi-stage sample (q.v.) this number 

refers to the number of units at the final stage in the sampling. 


Sample Space 


The set of sample points (Q.V 
samples. The permissible domain ©: 


.) corresponding to all possible 
f variation of a sample point. 


Sample Statistic 
An expression (better avoide' 
with “ statistic ” (q.v.). 


d as redundant) which is synonymous 


Sample Survey 
carried out using a sampling method, 


A survey (q.v.) which is 
ie. in which a portion only, and not the whole population, is 


surveyed. 


Sample Unit 

This term is often synon 
would be better confined to t 
constituting a specified sample. 


ymous with sampling unit (q.v.) but 
he denotation of any one of the units 


Sampling Distribution 

The distribution of a statistic (q.v.) (or set of statistics) in all 
possiblo samples which can be chosen according to a specified 
sampling scheme. The expression almost always relates to a 
sampling scheme involving random selection, and most usually 
concerns the distribution of a function of a fixed number n of 


independent variates. 


Sampling Error 

That part of the di 
an estimate thereof, deri 
to the fact that only a sample of 


fference between a population value and 
ved from a random sample, which is due 
yalues is observed ; as distinct 


SAM- 256 

i i aere " i ion 
from errors due to imperfect selection, bias in response or estimation, 
errors of observatio; 


n and recording, etc, The totality of sampi 
errors in all possible samples of the same size generates the sampling 


distribution of the statistic which is being used to estimate the 
parent value, 


Sampling Fraction 


The proportion of the total number 
Or higher- 


D h multiple 


of sampling-units in Gr 
stage-unit within which simple 


probability ; 
ultimate units i 


term sampling-ratio 


(-rate) is also used, 
Fraction, Variable 


[See also Over-all Sampling 
Sampling Fraction.] 
Sampling Inspection 


n of the quality of material or uni t 

e units of a produc 

by the Inspection of a part, rather than the whole - in E 
distinction to total Inspection or Screening (q.v.) É 


Sampling Interval 
See Systematic Sampling, 

Sampling Moment 
A moment of a sam 


of a set of sample obser 
of the parent populati 


pling distributio 
vations, i.e. a sa 


n, as distinct from a moment 
on, ie. a parent. 


Mple-moment, and a moment 
“moment, 


Sampling on Successive Occasions 


The carrying out of a sampling process ats ae a 
of time. Various methods of do are ue ala 
surveys, e.g. by selection of a new ach PRU = D 
partial replacement of the sample -sampling th is 
sample. 


ing so 
sample on e; 
and by sub 


Sampling Ratio 
See Sampling Fraction. 
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Sampling Structure 

A specification which 
sample or survey designs. 
optimisation is restricted to a 
conceivable possibilities. 


defines a class of completely specified 
In problems of optimum design the 
given class of designs, and not to all 


Sampling Unit 
One of the units into which ar 


as divided) for the purposes of samp 
as individual and indivisible when the selection is made. The 


definition of unit may be made on some natural basis, e.g. house- 
holds, persons, units of product, tickets, ete., or upon some arbitrary 
basis, e.g. areas defined by grid coordinates on a map: In the case 
of multi-stage sampling (q.v) the units are different at different 
stages of sampling, being “large ” at the first stage and growing 
progressively smaller with each stage in the process of selection. 
The term Sample Unit is sometimes used in a synonymous sense ; 
(but refer to that term for a different meaning). 


n aggregate is divided (or regarded 
ling, each unit being regarded 


Sampling Variance 
istribution. The word “sampling ” 


The variance of a sampling di 
can usually be omitted, as being defined by the context or otherwise 
understood. The sampling variance of a statistic is the square of 


its standard error (q.v.). 


Sampling with Replacement 

When a sampling unit is drawn from a finite population and 
is returned to that population, after its characteristic(s) have been 
recorded, before the next unit is drawn, the sampling is said to be 
“ with replacement ". In the contrary case the sampling is * without 
replacement ge 

A different usage occurs in sample-surveys when samples are 
taken on successive occasions. If the same members are used for 
successive samples there is said to be no replacement ; but if some 
members are retained and others are replaced by new individuals 


there is “ partial replacement ”. 


Saturation 
In the factor analysis of multivariate material, the correlation 


between a common factor and a variate is called the saturation of 
that particular variate. It measures the extent to which the factor 
“ appears ” in the variate or the extent to which the variate is 
“ saturated " with the factor. [See Factor Loading. ] 

R 
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Scatter Coefficient 
A term proposed by 


S to say, it is the square 
determinant. For the cas 


is the same as the Coefficie; 


ordinary rectan 
bears. A set of 
and the scatter he points 
between x and y. 


Scedasticity 


variate ; 


à °Moscedastic in the first 
in the contrary case it is heteroscedastic KSE 
Schedule 


list ", this word 
sample Surveys in the Specialised sense of 
. of questions designed to elicit information 
upon a subject. It is then Synonymous With « uesti ire ”. 
Usually it is completed by an investigator 9n the basa NE ee 
the particular member of e T 
© sample; but Sometimes it is San ch dione 
member himself, as in postal inquiries. S 7 


Schuster Periodogram 


An alternative name for the unqualified (om dinate d 
(q.v.) so-called because it was introduced by Sir Rte nam 
(1894). [See also Whittaker Periodogram.] 

Score. 


A quantitative assessment of an 
related to his performance in some tes 
to certain stimuli. 


individua] On a Seale, often 
t, or derived from 


his reaction 
> 
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Screening Inspection 

The complete inspection of a block of material or units of a 
product, and the rejection of all items or portions found defective. 
It is also known as Total Inspection or 100 per cent. Inspection. 
[Seo also Sampling Inspection.] 


Seasonal Variation 

In time-series, that part of the movement which is assigned to 
the effect of the seasons of the year, e.g. seasonal variation in 
rainfall. Sometimes the term is used in a wider sense relating to 
oscillations generated by periodic external influences, e.g. daily 
variations in temperature might be described as “ seasonal" ; but 
this usage is not to be recommended. 


Second Limit Theorem 

A theorem which, broadly speaking, states that if the moments 
of a sequence of distribution functions F, tend to the moments of 
a distribution function F (moments of all orders existing) then 
F, tends to F, provided that the latter is uniquely determined by 
its moments. [See also First Limit Theorem.] 


Secondary Unit 
In sampling, a synonym of second-stage unit. [See Multi- 


stage Sampling.] 


Secular Trend 

An alternative name for Trend (q.v.) in time-series which is 
sometimes reserved for a trend extending over a long period of 
years, say, centuries, as against " trends " extending over decades. 


Selected Points, Method oi 

A method of fitting a curve to a large number of points whereby 
a small number of points is selected as representative, more or less 
subjectively, and a curve fitted to them. The number of points 
chosen depends on the type of curve which it is intended to fit; 
for the fitting of a polynomial of degree n at least (n-+1) points are 


necessary. 


Selection with Arbitrary (Variable) Probability 
A procedure for selecting a sample in which the probabilities 
of selection for the sampling units in the population are allocated 
in advance in a purposive but arbitrary manner. When the sample 
è 


SEL- 260 
units are selected one by one, as is usually done, a different set of 
probabilities may be associat 


ed with each. drawing. [See also 
Selection with Equal Probability. ] 


© Operations are involved ; 
the entir 


ving separately when 


n 
e by one. hus the procedure known 


as sampling with probabilit; ; 3 " 

replacement, ensures such a probability ar a to one va 
but considered in its entirety, the series of qu $5 ar drawi io 
the probability of inclusion in the sample of a E oes not ma er 
proportional to its size, (unless the units mee n Y Specified uni 


commonly 


all of the same size). 
Self-Correlation Coefficient 
An alternative term for a Reliability Coeffici 
à e 
which is better avoided, lent (q.v.), but one 


Seli-conjugate Latin Square 


A Latin square which remains the same if its row 
BEER : a 
are interchanged, i.e. it is symmetrical about its in i 
Self-Renewing Aggregate 


See Renewal Theory. 


Seli-weighting Sample 


If the raising factors (q.v.) of the sample unit 


n S are all 
sample is self-weighting, of course with respect 


equal 
to the q the 


Particular 


261 SEM- 


linear estimator under consideration (but it 

weighting sample for another pi) a a = 
(usually in respect of the total of the entire population) is Seeche 
incorporated in a sample-design to simplify tabulation 2 E 
because the population total is easily estimated from the Wer 
total In two-stage (multi-stage) sampling the number or pro ELI À 
of second-stage sample units are sometimes fixed in such a an 5 
that the sample becomes self-weighting. pi: 


Semi-averages, Method of 

A particular case of the method of select i 

È 29 ed points (q.v.) i 
which the data are divided into two equal groups and MESE 
line drawn through the means of the groups or two other repre- 
sentative points, one in each group. This method is used to provide 
a rapid estimate of a linear regression line. 


Semi-interquartile Range 
An alternative name for quartile deviation (q.v.) that is to say. 
one half of the distance between the two quartiles of a sample ora 


distribution. 


Semi-invariant 

In older usage this term, introduced by Thiele (1889), related 
to what are now called cumulants (q.v.). The Lol “ semi- 
invariant" or “ seminvariant ” are now better confined to statistics 
which are independent of the origin and are multiplied by a scale 
factor under transformations of scale. The moments about the 
le mean and the cumulants are both seminvariant in this 
her symmetric functions of the observations exist with 
The term is not, but could be, used to 
which are not symmetric 


samp! 
sense and ot 
seminvariant properties. 
describe statistics such as the range, 


functions of the observations. 


Semi-Latin Square 

An experimental design for 2% treatments arranged in the form 
of a rectangle with k rows of 2k; each row being an arrangement 
of the 2k treatments, each pair of columns 1, 2; 3, 4 ete. being also 
f the 2% treatments ; no row or column therefore 
me treatment more than once. It may also be 
k Latin square with each plot split. The design 
grounds that it leads to biassed eo is 


an arrangement o 
containing the sa 
regarded as a kx 
has been criticised on the 


of error. 


SEM- 


Semi-logarithmic Chart . led 

A form of graphic presentation in which one axis only is sca ny 
in terms of logarithms. The logarithms may be based upon M 
suitable number although in the case of specially printed ch 
papers they are usually to base 10, i.e. 


are common logarithms. 
Semi-range 


A statistic equal to one-half of the range 


(q.v.). 
Sensitivity Data 


A term which is Sometimes used as an alternative to gesch 
response data (q V.) to describe data consisting of measure 


Of à stimulus, This particular term has 
been largely used in Connection with te; 


sts of explosives. 

Sequential Analysis 

The analysis of material derived by a Sequential method of 
sampling, that is to Say, it is the data, not the analysis, which are 
Sequential, 
Tn Sequential sampling the members are drawn one by one (or 
m groups) in order, and the results of the drawing at any stage 
decide whether Sampling is to continue 
not fixed in adv 


* “Ae sample size is thus 
ance but depends on the Actual results and varies 
from one sample to another. he sampling terminates according 
to predetermined rules which are decided by the de ree of precision 
required. H P 
Sequential Estimation 


for a hypothesis FETALE A 
hypothesis H,, due to Wald (1944). At GUN Naar 
the sampling the probability ratio Pip, is computed aes id 
suffixes 0 and 1 refer to the null and alternativo hypotheses 
respectively and p is the (known) Probability function of a simple 
members so far drawn. Then if B<p,lp, <A the Senpling is 
continued another stage. But if P1lPoSB the null hypothesis 
(H,) is aecepted, and if P1lPo>A the null hypothesis 
and the alternative hypothesis (H 


is rejected 
1) accepted, The two constants 4 
and B are determined by refer 


ence to Prescribeq requirements 
concerning the two types of errors to be made in testing hypotheses, 
the rejection of H, when it is true and the acceptance of H, when 
it is false. 
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Sequential Test 

A test of significance for a statistical hypothesis which is carried 
out by using the methods of sequential analysis. An example is 
the sequential probability-ratio test (q.v.). 


Serial Cluster 
A. type of cluster used in India in which the actual demarcation 


of a cluster or listing of units constituting a cluster is avoided by 


means of a rule which makes use of the serial numbers already 


assigned to the units in the frame. [See Entry-Plot.] 


Serial Correlation 

The correlation between members of a time-series (or space- 
series) and those members lagging behind or leading by a fixed 
distance in time (or space). Thus, if the series is Uj, Us, ... the 
serial correlation of order k is the correlation between the pairs 
(ay, Win)» (to, Man), etc. An analogous definition may be framed 


for a continuous series. 

In this sense the seria 
parent autocorrelation (q.v.). Some writers, however, use 
correlation ” (q.v.) to denote the correlation of members of a series 
with themselves (whether of sample or parent) and “ serial correla- 
tion ” to denote the correlations of members of two different series. 


[See Lag Covariance.] 


1 correlation is the sample-value of the 
“ auto- 


* Series-Seriation (Serie-Seriazione) 

In Italian usage, series (serie) in its widest sense is a succession 
of numbers referred to any variable. Tf the numbers express 
statistical data, the' series is called serie statistica. In an arrower 
sense, & statistical series is a succession of statistical data referred ` 
to qualitative values, while a succession of statistical data referred 
to quantitative values is called seriation (seriazione). 

ations are said to be parallel (serie o seriazioni 


Two series or seri: 
parallele) if the frequency of the values of one of them is a constant 
f the values of the other. 


multiple of the frequency o 
Series in the narrower sense are classified as ordered (serie 


ordinate) and not ordered (serie non ordinate) the first ones presenting 
and the second ones not presenting a natural order of succession. 
The ordered series may be further subdistinguished as rectilinear 
(serie rettilinee), if they present also two extreme values (as in the 
grades of a hierarchy) and periodic or eyclical (serie cicliche) if— 
except for a convention—they do not present extreme values (as 
in the days of the weeks). Among the non-ordered series a particular 
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type is that of the unconnected series 
tative values can be arranged in any order. 
From another point of view series in the narrower sense may be 


classified into time-series (q.v.) (serie temporali o storiche) 5 
geographical (serie territoriali) and qualitative (serie qualitative). 


(serie sconnesse) whose quali- 


Series (Serie) 


In Italian usage “ series ” refers to d. 
to the values of a variable character, the 
the arrangement of these values, not (as in 
a temporal or spatial arrangement of ir 
“ series ” is thus more akin to the 


ata arranged according 
Serial quality residing in 
the English “ series ”) in 
individuals. The Italian 
English “ distribution ", Ordered 


I5 a constant multiple of the 
A geographical series (serie 
territoriale) is one for which the defi, E 


2 : : en period classified by nation. 
Discrete series (serie sconnesse) are those for which the values of 
the defining variable are not naturally related one to the next, as, 
for example, persons arranged by name in alphabetical order, 
ntional order of the alphabet. 
* Seriola 


The Italian equivalent of sub-series, 


Sheppard’s Corrections 
The calculation of moments from a 
tion introduces certain errors as a result E that frequencies 
are concentrated at the central values of the class ORUM 
Sheppard (1897, 1907) proposed a set of Corrected moments Li 
which, for moments about the mean are given by 
Pa = bave h’, 
Bac Ia Seh’ tzio M, ete., 
i ing interval. 
re À is the grouping in . i 
ne corrections have been given by Various aut) 


È he multivariate case, discontinu con 
] moments, t a [ os Ses 
E ulants. [See also Correction for Grouping.] 
an ants. 


grouped fr 


equeney distribu- 
of assumin Y 


hors to cover 


1 
d Error Mode H 
Shock an f equations which contains both stochas; 

A system of eq ific variables (errors in variables) 
vith spec equations jn the system, i.e, 


Errors in Equations ; Errors 
Error: 


tic elements 
and elements 
shocks (errors 
an Variables.] 


associated w j i 
associated with SS 
in equations). [See also 
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Shock Model 

In econometric analysis, a system of equations which contain 
random disturbances, as opposed to one in which the variables are 
subject to errors of observation (q.v.). [See also Errors in Equations.] 


Short-term Fluctuation 

A fluctuation in a time-series which has a short duration; a 
continuing set of such fluctuations. * Short" for this purpose is 
a somewhat arbitrarily defined expression. [See Trend.] 


Shortest Confidence Intervals 
See Most Selective Confidence Intervals. 


Sigmoid Curve 

A curve lying betw 
a function which increa 
somewhere near a point 


‘een two horizontal asymptotes representing 
ses monotonically and has a point of inflexion 
half-way between them; hence a curve 
somewhat resembling a letter S. In statistical work this type of 
curve is met in connection with, inter alia, the distribution function 
of unimodal distributions, growth curves, such as the logistic 
(q.v. and a particular dose-response relationship in biological 


assay. 


sign Test 
‘A test of significance depending on the signs of certain quantities 


not on their magnitude ; for example, one possible test for 


and 1 
based on the ratio of positive to negative 


trend in a time-series is 
signs of the first differences. 


Significance 


‘An effect is said to be significant if the value of the statistic 


used to test it lies outside acceptable limits, that is to say, if the 


hypothesis that the effect is not present is rejected. A test of 
is one which, by use of a test-statistic, purports to 


significance 

provide a test of the hypothesis that the effect is absent. By 
extension the critical values of the statistics are themselves called 
significant. [See Levels of Significance.] 


Significance Level 
See Level of Significance. 


Similar Action 
The name given to the action of mixtures of stimuli, e.g. the 


toxic effect of a mixture of poisons, when the stimuli are statistically 
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iti ixture is then predict- 
i endent and additive. The effect of a mix > 
a ee the relative proportions of the constituents and the 
known response of each. 


Similar Regions 

In the theory of testing hypothesis a region (in the sample 
space) is said to be similar to another if a correspondence can be 
set up between them such that the probability of a sample point 
falling in a part of one is proportional to the probability that a 
sample point falls into the corresponding part of the other. For 
example, the distribution of n independent normal variates with 
zero mean and unit variance is spherically symmetric in the sample 
space. It is possible to set up a correspondence between the whole 
space and the surface of a hypersphere of unit radius centred 
at the origin; the probability that a sample point falls in any cone 
with vertex at the origin is proportional to the probability that 
a point on the sphere falls in the area which that cone cuts off on 
it; the surface of the sphere is thus similar to the sample space. 


* Simple Abnormal Curve 
See * Abnormal Curve. 


Simple Hypothesis 


A statistical hypothesis which completely specifies the distribu- 
tion function of the variates concerned in the hypothesis. [See 
also Composite Hypothesis. ] 


Simple Lattice Design 
See Square Lattice, 


Simple Sample 

A random sam 
of selection of me 
the drawing, 


ple is said to be sim 


ple when the probabilities 
mbers are all equal ai 


nd are constant throughout 


Simple Structure 
See Structure. 


Simple Table 


A table which shows only classifications according to one 
variate (or at the most two variates). The tabulation of an ordinary 
univariate frequency distribution is a common example of a simple 
table. The expression is, perhaps, better avoided in a special 
technical sense. 


= — — — 
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Simulator 
stem which is analogous to a model under study 


A physical sy: 
(as, for instance, an electric network in which the elements are in 
correspondence with those of an economic model). The variables 
model appear as physical variables (such as 


of interest in the 1 
voltages and currents) and may be studied by an examination of 


the physical variables in the simulator. 


Simultaneous Equations Model 
A model representing a stochastic situation in which the relations 


between the variates are expressed by a set of simultaneous equations 
containing them. 


Simultaneous Estimation 
The estimation of two or more paran 
occasion from the same data. 


neters on one and the same 


Single-Factor Theory 
A representation of multivariate data, introduced into factor 
analysis by Spearman (1904), in which there is only one single 
biguity of terminology since 


common factor. There is some am i i 
the “ Single (Common) Factor Method ” is equivalent to the two- 


factor method of Spearman which uses one common factor and 
one specific or unique factor for each test. [See also General 


Factor; Hierarchy.] 
Single Sampling 
A type of sampling inspection where the decision to accept or 
reject the hypothesis that the material concerned accords with 
some specification is taken after the inspection of a single sample. 


[See also Double Sampling.] 


Single-tail Test 


An alternative term for a one-sided test (q.v.). 


d Block Design 
lete block design proposed by Youden (1951) 


ks has one treatment in common. For 
s in five blocks of four plots each the 


Singly-linke 

A class of incomp 
in which every pair of bloc 
example, for ten treatment 
s follows : 


design 18 & Rn god 
DB m (e y 
BG ts Sag 
e O LO LO 


It isa particular case of the Triangular Design (q.v.). 
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Singular Distribution 


A multivariate distribution is singular if the rank of the correla- 
tion matrix (or, equivalently, the dispersion matrix) 
the number p of variates. 
in terms of fewer than p 
set. 


is less than 
It is then possible to express the frequency 


variates, linearly related to the original 


Sinusoidal Limit Theorem 

A theorem stated by Slutzky (1927 
series x, is subject to n iterated su 
followed by the calculation of the mth differences and, if the ratio 
mjn is kept constant, any arbitrary section of the resulting series 
will tend (with probability 1 as n>c0) to a sine curve of period 


T = 2m[are cos r, where r = (l—m/n)/(1+-m/n). The result has 
subsequently been generalised, 


) to the effect that if a random 
ımmations of pairs of items, 


Six-Point Assay 


One of the general class of desi 
assays (q.v.). The six points ar 


ponding to low, medium and high doses of the standard and test 
preparations or stimuli, 


E with replacement. 
eference to the stage 
ize of the ultimate 


onstituting the stratum ; and similarly 
ands definitely for the number of second- 
he primary unit; but (3) the size of a 
` Primary or otherwise, 


n al ways—thus the 
stand for its Population, area, 


The total size of a samy m of the sizes (2) or (3) 
of the sample-units constituting the Sample ; this should be dis- 
tinguished from size (1). > 


Size of a Region 


In the theory of testing statistic 


a i E al hypotheses, the size of a 
critical region (q.v.) is a measure of 


probability ang is the same 


269 SLO- 


as the a-error or error of the first kind (q.v.. For composite 
hypotheses it has sometimes been used to denote the limits of the 


a-error where no similar regions (q.v.) exist. 


Skew Correlation 
A term denoting correlation in bivariate distributions which 
are asymmetrical according to at least one variate. The modern 
lation coefficient as a doubtful 


tendency is to regard the corre 
measure of relationship in such cases and the term is obsolescent. 


Skew Distribution 


A distribution which is n 
which a measure of skewness 


zero. 


a distribution for 


ot symmetrical ; 
lue other than 


(q.v.) has some va 


Skew Regression 

An obsolete term for curvilinear regression (q.v.). 
Skewness 

An older and less pre 
to a frequency distribution ; 
concept of asymmetry is easily 
less easily so. 

Tf a unimodal di 
lower values of the Y 
in the contrary case, posi 


asymmetry, in relation 
f that asymmetry. The 
asure of asymmetry 


ferable term for 
a measure 0 
defined, a me: 


stribution has à longer tail extending towards 
ariate it is said to have negative skewness ; 


tive skewness. 


Slippage Test ; 
A significance test of k samples in which the hypothesis is one 


of homogeneity in the means, as against the alternative that one 
member or set of members has “ slipped " away from the others ; 
as, for example, where the samples are observations on an industrial 
process at successive points of time and it is suspected that, owing 
to tool wear, the magnitude of the variable is systematically moving 
away from. the intended value. 


Slope-ratio Assay 

A general class of biological assay where the dose response 
lines for the standard test stimuli are not in the form of two parallel 
h different slopes intersecting 


regression lines but of two lines wit 
the ordinate corresponding to zero dose of the stimuli. The relative 


potency of these stimuli is obtained by taking the ratio of the 


SLU- CH 


estimated regression coefficients, i.e. the ratio of the two slopes— 
hence the name “ slope-ratio " assay. 

The slope-ratio assay generally employs an odd number of 
points, and is called a (2%+-1)-point design. This compares with 
the 2k-point design of the parallel line assay, although this general 
class of design can be adapted for the slope-ratio assay by omitting 


the test at the common zero dose. 
Slutzky Process 
A synonym for the Moving Average Process (q.v.). 


Slutzky’s Theorem 


A theorem derived by Slutzky ( 
in probability of rational functions 
are variates converging in prob 


1925) concerning, convergence 
of variates. If Cn a OF 
ability to the constants Oy e 
then any rational function (ACH Bart KN converges in probability 
to the constant CAC Os an t) provided that the latter is finite. 


The theorem is true, more generally, for a continuous function d 
It implies that convergence 


in probability (q.v.) is invariant under 
continuous functional transformations, 


Slutzky-Yule Effect 


An effect in the averaging of random seri 
by Slutzky and Yule. If a moving average be applied to such a 
series the averaged series contains undulations of an apparently 
systematic kind. Fur i 


ge the resulting 
al Limit Theorem. ] 


Son distribution (q.v.). 
Large Numbers, and in 
arge numbers in which 
kind under study. It is 


Smirnoff Tests 
See Kolmogoroff-Smirnoff Test, Cramér-von Mises Test. 


Smooth Test 


A test of goodness of fit between d. 


ata and hypothesis in which 
the alternate hypotheses are regarde: 


d as moving away from the 


HA aM 
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in the parameters, i.e. with high 
in them. This kind of test was 
Jt has the important property of 
d the order of the signs of devia- 
as well as the size of 


null hypothesis “ smoothly = 
continuity and differentiability 
proposed by Neyman (1937). 
taking into account the nature an 
tions between observation and expectation 
these deviations. 


Smoothing 
The process of removing fluctuations in an ordered series so 
in the sense that the first 


that the result shall be “smooth x 
differences are regular and higher order differences small. Although 
smoothing can be carried out by freehand methods, it is usual 


to make use of moving averages Or the fitting of curves by least 
squares procedures. In fact the concept is closely allied to that of 
Trend Fitting (q-v-)- [See also Error Reducing Power.] 


Smoothing Power 


A term used in connection with the smoothing of a series. The 


be tested by examining the order 
sive observations. 


as well as the size of difference € N 
There are a number of bases U ha smoothing index can 
involving the use of differ- 


be constructed: the con AV E 
ences of the third order. Reducing Power.] 
Spearman-Brown Formula s i 
A formula for the estimation of the reliability coefficient (q.v.) 
of a psychological or educational test which is n times as long as 
a basic test for which the reliabilities are known. If 7, is the 
reliability of a test of unit length, the reliability of a test of length n 
(not necessarily integral) is nr, | -(n—Dn* [See also Split-half 


Method.] 


ootrule 
of rank correlation proposed by Spearman (1906) 


È 5 ni ,, b(t = 1, 2, ... m) 
E I . Given two rankings a, di to) 
and defined as fol SC See ficient R is given by 


and defining d; = 47 
n 


Spearman’s F 
A coefficient 


The employment of absolute values of the differences and other 
reasons have prevented the coefficient from coming into general 


theoretical use. 


SPE- 


E 
tv 


Spearman's p 


A coefficient of rank correlation proposed by Spearman (1906). 
Tf the two rankings are a;, b; and we define d;= a;—b;, i — 1, 


2, ... n, the coefficient is given by 


n 
6 2 d? 
i=1 


== 
P nn 


It is also the product-moment correlation between the rank numbers 
a and b. 
Spearman-Kárber Method 


A method for estimating equivalent doses (q.v.) of stimuli 


which generate quantal Tesponses (q.v.). In general, this method 
estimates the average logarithmic tolerance, i.e. the mean effective 


dose, rather than the median effective dose (q.v.) and requires an 
unlimited range of doses for its Successful application, 


Spearman Two-factor Theorem 


An alternative term for the basic result underlying the two- 
factor theory, due largely to the 


work of Spearman, [See also 
Single Factor Theory.] 


Species of Latin Square 

In the enumeration of L; 
certain distinguishable types appear from w. 
be obtained by permutation of the letters o) 


and also by interchange of the three categ 
been called species, 


atin squares by combinatorial methods 


hich other squares may 
T of rows or of columns 
Ories. These types have 


Specific Factor 


See Common Factor. 


Specific Rate 


homogeneous sub-groups of 
population. For example, 


that is to Say, may be calculated 
ups of the population. 


a population instead of the whole 
death-rates may be spec; 


ific for age, 
separately for a numbe 


r Of age-gro 
Specification Bias 


A term suggested by T. W. Ander: 
the bias which arises from incorrect 
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Specificity 

In multivariate, and particularly in 
of a variate is the proportion of its to 
specific factor. [See Common Factor, Fa 


factor analysis, the specificity 
tal variance attributable to a 


ctor Analysis.] 


Spectral Density 
The derivative of the spectral function (q.v.). 


Spectral Function 

A necessary and sw 
to be an auto-correlation 
process is that it is expres 


fficient condition for p(7), 7=0 Touren 
function of a discrete stationary stochastic 


sible in the form : 


i 1 cos 7 w dF (w) 
0 


fae 
where F(w) is a non-decreasing function with F(0) = 0, F(m) = 7. 
ding condition is that : 


For a continuous process the correspon 
E 
pl) = | cos 7 w dF(w) 
0 


with F(0) = 0, F(o) = 1. Conversely we have 
© 
Flu) = w+2 2 Pi sin jw, (ein 
Zei A 
for the discontinuous process and 
) 9 por sinaw 
E dx, 0<w<, 
F lw) =; I p(t) 7 
(w) is variously called 
power spectrum or 


for the continuous case. 
to be the simplest 


the spectral function, integra dl 
integrated power spectrum ; the first appearing 
usage. Similarly aru is called the spectral density. 
w È 

Both spectral funetion and spectral density ah m SE 
without invoking the concept of o in te T ty 
i i i ee Periodogram. 
intensities given by harmonie analysis. s f 
is, UR. usual % consider the spectral ene as a S 
of the frequency w and the periodogram URN E as a function 
of the period 27/w, at least in graphical representation. 


b; hysical analogy) (a) to the graphical 
Hg function; (5) to the graphical 
s 


Spectrum 
A term which is applie 
representation of the SP 
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representation of the spectral density sa (c) to the spectral function 
itself ; (d) to the spectral density function itself. E 

Usage varies, but it would seem convenient to speak of spectral 
function ” and “ spectral density function ” for the mathematical 
functions; of the “integrated spectrum” as the graph of the 
spectral function against frequency as abscissa ; of the * 
as the graph of the spectral density 
and of “ periodogram ” 
period as abscissa. 

As for ordinary frequency functions, the spectral density may 
not exist, the spectral values condensing at certain points to provide 
a line spectral “density ” function. When it is desired to dis- 
tinguish the cases the expressions 


“ discontinuous spectrum ”, 
“ discontinuous spectral frequency function ” might be used. 


“spectrum ” 
against frequency as abscissa ; 
as the graph of spectral density against 


Splicing 

In an index-number it may become necessary at certain times 
to make provision for the appearance of new items or the dis- 
appearance of items previously in use (e.g. in price index-numbers, 
when commodities go off the 


market). The method of effecting 
the change 


is known as splicing. For example, if the index at 
period E based on period o is 7 


ox and a change then occurs in the 
content of the index 9 


if a new index for period J on period k as 
base is Z'a; then one form of 


: : Spliced index relating period % to 
period o is IoxXl'x (divided by 100 if necessary). [See also Chain 
Index.] 


Split-half Method 


A method used, mainly in psychology, to estimate the roliability 
Of a test. Two scores ar i 


). 


f this term occurs 


ys. If there is a 
of two formulations, the sample can be s 


one version given to each half. 
mine the appropriate wordin 
interpretation of the replies. 


in connection with the 
question which permits 
plit into two halves, and 
In this Way it is possible to deter- 
stion or the more general 


Split-plot Confounding 


Confounding in a design em 


bodying split plots. 
different kinds of confounding 


There are two 
possible : 


(a) the effects of whole 
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plots may be confounded just as they would be if no splitting were 
present; (b) interactions between the factors represented in the 
split plots and certain differences between whole plots may be 
confounded. The object is to ensure that a limited number of 
important comparisons can be made within plots while less 
important comparisons are made between plots. 


Split-plot Method 

An experimental metho! 
treatments are introduced by di 
portions. For example, the division 
halves enables an additional factor or trea 
two levels. 


d in which additional or subsidiary 
viding each plot into two or more 
of experimental plots into 
tment to be included at 


Split-test Method 


An alternative term for the split-half method (q.v.). 


Spread 
See Concordant Sample. 


Spurious Correlation 
A term proposed by K. Pearson (1897) for abe SE 
Correlation i8 found) tombe present between ratios or indices in 
s being random observations on un- 


Jation may be described 
d of handling the data 
Tt is to be distinguished 


spite of the original value: 
correlated variates. More generally, corra 
as spurious if it is induced by the metho 


and is not present in the original material. 
from Illusory Correlation (q.v.). 


Square Contingency 
See Contingency. 


Square Lattice treatments which are a 
H i TI A A 

An experimental design for testing à ; 

E Ks Ser SA number, If the treatments Hi SEN 

order ‘are denoted by the number pairs (DA 


they may be arrayed in a square : 
an + 2) oan © | 
(2,1) È O) au ( a ) 
@ 1) 2) (k, E). 


Various designs can be construeted from this array ; for example 
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(trivially) k blocks of k by selecting rows; a set of 2k blocks by 
selecting rows and columns (a simple lattice design); a set of 3k 
blocks by taking in addition the members corresponding to identical 
letters in a kxk Latin square superposed on this square (a triple 
lattice design), and so on. There are in general (k-++1)k blocks of k 
providing orthogonal comparisons. 

From the point of view of factorial experiments the /? treatments 
are regarded as the combination of two factors each at E levels. 
[See Quasifactorial Design.] 

If k is prime it is possible to find Lk) replicates of the square 
such that the k2—1 degrees of freedom assignable to treatment 
effects are divided into k+1 orthogonal sets of k—1 degrees of 
freedom. If each of these is confounded with the rows of one 


the k+1 replicates are called 
lattice square; every treat- 
one row and in one column. 
not exist but certain designs 
may sometimes be found. If fewer 


Square-root Transformation 

A variate transformation which is used to “stabilise the 
variance ” of sample data drawn from Poisson populations ; that 
is to say, to give variates whose variance will be nearly independent 
of their means. The Square-root transformation bears the same 
relation to the Poisson distribution as the are sine transformation 
Kb to the binomial distribution. It avoids the difficulty of 
testing homogeneity in variance analysis where variances in different 
classes differ ; 


but in cases other than homoge erity sts 
geneity tests it distort 
the model. See Stabilisation of Variance, 


Squariance 
A term proposed by Pitman (1938) in 


of squares about the mean ” for the s 


Place of the phrase ‘ sum 
Deviance.] 


ake of brevity. [See also 


Stability Test 


down ” to a straight line, 
about such a line. The 
appearance of this effect. 


STA- 


t2 
si 
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Stabilisation of Variance 

The process of transforming a variate whose distribution is 
dependent on a parameter, in order to make the variance of the 
transformed variate as insensitive as possible to the values of the 
parameter. The transformation is used mainly in order to provide 
tests of significance, the same test being then approximately valid 


over a fairly wide range of parameter values; or to ensure, in 
rariance-analysis, that the 


tests of homogeneity of means in V 
variances of the variates are approxim 
by standard tests. Unrestricted enthusiasm i 
tion transformations is undesirable, as they may 


under test. 


ately equal, as is required 
n the use of stabilisa- 
distort the model 


Stable Process (Distribution) 

An alternative term for stationary (stochastic) process (q.v-). 
The term is to be avoided because of confusion with a “ Joi stable ” 
in the sense used by French authors. À distribution law is said to 
be stable if the convolution of two variates which follow it is also 
distributed in the same form: eg. the sum of two independent 
normal variates is normal and hence th is stable in 


this sense. 


e normal law 


ersion of a frequency 
re root of the variance 
e confused with the 


Standard Deviation 

_ The most widely used 
distribution. It is equal to 
(q.v.). The standard deviati 
root-mean-square deviation (q.v-)- 


measure of disp 
the positivo squa 
on should not b 


Standard Equation 
This term is somet 

frequency distribution 

alternative term to no 


equations necessary for t 
of least squares. Neither of the " 


a) to denote the expression ofa 
when given in standard form and (b) as an 

nal equation (q.v.), Të: one of the sets of 
se nstants by the method 


Vi 
he estimation of co 1 
isages is Very widespread. 


imes used ( 


Standard E ing distri 
rd Error ho varianco of the sampling distribu- 


The positive square root of t 
tion of a statistic. 


Standard Error of Estimate À 
oviation of the observed values 


tandard d AS 
the. stà the variation likely to 


An expression for 
3 i.e. an estimate of 


about a regression line, 
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be encountered in making predictions from the regression equation. 
For example, in simple linear regression of y on « the standard error 


of estimate of y is given by o,(1—r?)! where 0, is the variance of 
y and r is the correlation between y and x. 


Standard Latin Square 


A Latin square in which the first row and column are in the 
natural order of letters: A B C ... or numbers : 1,23. AU 
Latin squares of a given order can be obtained by permutations 
of the rows and columns of the standard Latin squares of that 


order. For example, the 576 Squares of order 4 are obtained in 
this way from 4 standard squares. 


Standard Measure 


If x is a variate with mean L^ and standard deviation o the 


transformed variate y — (1—p)/0 is said to be in standard measure. 
It has zero mean and unit standard deviation, 


Standard Population 


The population in a given period or area which can be used 
as a basis for comparison with t 


i s hat at another period or in another 
area, e.g. in constructing standardised rates of birth or death. 


Standard Score 


An alternative name for Score (q.v.). [See also T-score.] 
Standardised Mortality Ratio 
An index-number in the Paasche form 


of vital statistics. The ratios of the a; i 4 
t Ti s ge-specific death rates for 
the given year to similar rates for the base (or Standard) year are 
weighted by the “expected ” deaths in the given year. [See also 
Comparative Mortality Figure.] ` 


(q.v.) used in the analysis 


Standardised Variate 


A variate in standard measure (q.v.). 


Stationary Distribution 


A phrase sometimes used to denote a distribution (e.g. of a 
human population) which remains constant in time. ‘There is 
some danger of confusion with stationary (stochastic) ; rocess and 
perhaps the expression is better avoided. h 
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Stationary Population 
See Stationary Distribution. 


Stationary Process 

A stochastic process {x} is said to be stri 
multivariate distribution of %,+1 Trach 77 
of h for any finite set of parameter values han +++ ntm fy Im +++ 


CS 
be stationary in the wide sense if 


The process is said to 
the mean and variance exist and are independent oft. 


ctly stationary if the 
Ct, 4h is independent 


Statistic 

A summary value calculated from a sample of observations, 
usually but not necessarily as an estimator of some population 
parameter ; a function of sample values. 
Statistical Decision Function 
See Decision Function. 


Statistics 


Numerical data relatit 
science of collecting, analysing ar 


ng to an aggregate of individuals ; the 
ad interpreting such data. 


Stereogram ow a three- 


A general class of 
dimensional figure on a plan 
given to the three-dimensiona! 
the diagram showing the freque 


diagram which purports to sh o 
ane surface. In particular, the name is 


1 form of the histogram oz namely 
neies of a bivariate distribution. 


Stochastic 

The adjective “ stochastic 
variable ; e.g. stochasti 
one of the elements is a variat 


the system incorporates an ¢ 
a target, and a stochastiches 


a deterministic system. i 
The word derives from Greek a TOXOS» : e sense of aiming 

w o future eV j 
as a person who forecast à NEU eenth-century English 


at the truth. In this sense it we ctandi (1719) refers to the 
ed out of usage 


writers, Bernoulli in the Ars 
“ars conjectandi sive stochastice ”- 
until revived in the twentieth century- 


» implies the presence of a random 
‘on is variation in which at least 
tochastic process is one wherein 


e and à 8 
ndomness as opposed to 


lement of ra 


Stochastic Continuity 
See Stochastic Process. 
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Stochastic Convergence 


One of several types of convergence concepts in Probability. 


i is sai 7 stically to a 
A sequence {x,} of variates is said to conver ge stochastically 
variate x if 


lim P{|z,—«| > = 0 


n— o 
for every e>0. This is also known a 
and convergence in measure. 

If x, and y, are variates and, as » tends to infinity 


s convergence in probability 


P (| t,—y, | ><} 
tends to zero x, is said to conver 


convention the case where x 
excluded. 


'ge stochastically to y, ; but ey 
n and y, do not converge is usually 


Stochastic Dependence 


S E e d : t 

The relationship between variates which are not independen 
(v. Independence) ; 85 contrasted with mathematical dependen 
which is a relationship between variables. In statistical usag 


either form is often referred to as “ dependence ”, the: meaning 
generally being cle: 


ar from the context. 


Stochastic Differentiability 
See Stochastic Process. 


Stochastic Disturbance 


A disturbance which 


possesses 
also Shock Model, 


a probability distribution. [See 
Error Model, Sh 


ock-and-error Model.] 
Stochastic Integrability 
See Stochastic Process. 


Stochastic Model 


A model (q.v.) which incorporates Some stochastic elements. 


Stochastic Process 


A family of variates {xd where t assumes values in a certain 
range T. In most practical cases © is the observation at time £ 
and 7 is a time-range but ; may also refer to distribution in space 
and may be considered for discontinuous or continuous values. 

A stochastic process {x} is said to be stochastically continuous 
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if, for values t, (hy, tht +++ with A, tending to zero as n tends 


to infinity 
lim an, 
noo 
exists in the sense of stochastic convergence (q.v.) and is equal 
to x. 
Likewise if 
Ti Ret 
lim n 
"n 
exists in the sense of stochastic convergence the process is said 
to be stochastically differentiable. ‘And if the process exists in 


a<t<b and the Riemann integral 


b 
| zt 
a 


ochastic convergence tho process is said to 


exists in the sense of st 
be stochastically integrable- 


Stochastic Variable 
An alternative nam 


efora variate (q.v.) or random variable. 


maller 
function F(x) is said to be stochastic- 
distribution function G(y) if 
x. In this case Y is 


Stochastically Larger °F S 


A variate with distribution fun 
te Y with 


ally larger than a varia! me 
F(x) <G(x) for all x and F(a) <@(a) for $ 
said to be stochastically smaller than 7- 
Strata Chart T i 
^ .e time-series are plotted with 
A chart upon which two or more Ab mot oras. The 
the vertical scales arranged 80 GE e wo distinotively 
2 si t 
bands, or strata, between Ber E valuable in connection 


coloured or hatched. This kind 0 
on of time-serie 


with the presentati | AE 

broken down into its constituent par^ 

Strategy schedule giving the possible courses 
e he state of the game 


In the theory of games e tot 
of action open to an individual Mo papada. If the strategy 
and (possibly) to previo h situation it is said to be 


4 etion fo 5 
lays down a single course CH eich are determined by a chance 


pure. If there are choices. 
mechanism the strategy 19 mixec- 


AB. 
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Stratification 

The division of a population into parts, known as strata ; 
especially for the purpose of drawing a sample, an assigned pro- 
portion of the sample then being selected from each stratum. The 
process of stratificatio a geographical basis, 
e.g. by dividing areas on a map; or by 
reference to so y Of the population, e.g. by dividing 
the persons in a town into two Strata according to sex or into three 
strata according to whether the 


; y belong to upper-, middle- or lower- 
income groups. 

The term stratum is Sometimes us ivision 

£ sed t divisior 

of the population for which a s OTHER 


r eparate estimate is desired, i.e., in 
the sense of a domain of study (q.v.). It is also used sometimes 
to denote any division of the population for which neither separate 
estimates nor actual se sample selection is made e.g., see 
the use of (sub-) strata in multiple stratification DOE control 
x Sa a 9. the use of strata in stratification after selec- 
ie nee il 1s used to improve the estimate pertaining to the entire 


Stratification after Selection 


selectio D " resulting sample 
à E n and t; IET 

stratified sample. The procedure is almost as ie = dnd 
with a uniform sampling fraction (q.v.). as sampling 


Stratified Sample 


A sample selected from a population Which h E 
part of the sample coming from each Stratum, as been stratified, 
Stratum 


See Stratification. 


Strength, of a Test 
Tf for a pair of tests of hypotheses with errors of edt ds 
kind equal to (a, B) and (a’, B') we have 
a<a’ and B<f' 
or a<a’ and f<p' 


the first test is said to be stronger than the second test, Tf a<a’ 
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and ß>ß’ or vice versa, the tests are not comparable in this 
particular sense. 


Strictly Stationary Process 
See Stationary Process. 


Strong Law of Large Numbers 
Let {x;}, i = 1, 2, ... be a sequence of variates with expectations 


pi. In its classical form the Strong Law of Large Numbers gives 


conditions under which 
n 
L S (ep) >00 
ni=1 
with probability unity. 
The Weak Law gives con 


di 


for any given e>0. 

Modern versions of both 
under which these statements h 
constants. 


ditions under which 


n 
l 251 (xiki) | >e} — 0 
N i=l I 


laws are concerned with conditions 
old for more general normalising 


Structure 

The structure of a mod 
its constituent variables as distinct 
associated with them. In factor ana 
the pattern of relationship between t 
lying common factors. In the special c 
not depend on all the factors common to the s 


is called simple. E À 
An equation appearing in the explicit formulation of a model 


is called a structural equation ; the estimation of any parameters 
appearing in it is called (not very happily) structural estimation ; 
a coefficient in such an equation is called a structural coefficient. 
Strictly speaking, perhaps, the adjective “ structure ” should be 
applied only to those variables which appear in the system more 
than once and hence knit the structure together; but this 
requirement is not always observed. [See Factor Pattern, Partially 
Consistent Observations.] 


el is the pattern of relationship between 
from their values or coefficients 
lysis the structure expresses 
he variates and the under- 
ase where each variate does 
ystem the structure 


Structural Parameters 
The parameters appearing in structural equations. B 
% 5 S. ut 
Partially Consistent Observations. SE 
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Studentisation 


The process of removing 
an unknown parent scale-p 
whose sampling distribution 


M Y se of 
complications due to the ex 
arameter by constructing a stati: 


is independent of it; especially P 
dividing a statistic which is of 4 certain degree in the observation: 


by another statistic of tho same degree. The expression is derived 
from the nom-de-plume of W. S. Gossett, who first introduced the 
process in 1907 by dis i 


the distribution of the mean divide n 
deviation. [See also '* Student's 


‘‘ Student's ’’ Distribution 
See t-distribution, 


t‘ Student's ’’ Hypothesis 


A composite hypothesis (q.v. 
sample drawn from 
in à certain range. 


“ Student's ” distribution has ce 


) asserting that the mean re 
ulation has a certain value or lies 
t-test (q.v.) based on 


the desirable number of A 
i 10n of observed should be 
classified. If N is the number of items and k the nf of groupe 


k = 143-3 Jop, N. 


For example: a distribution of 


100 items shoul 
eight frequency groups accordir 


2 d have not less than 
ng to this parti 


cular rule. 
Sub-group Confounded 4 

In certain kinds of experimental design the es 
among the observations may be regarded as a 
matical sense. When certain sets of high- 
confounded (q-v.) (uy, form. a sub-group, also in the mathematical 
sense. The design is then said to have a sub-gr oup (of GEA 
confounded. 


Mparisons made 
group in the mathe- 


order interactions are 


-normal Dispersion 
ds um proposed by Lexis (1877) Di dope ie ew. 
Lexis ratio (q.v.) is less than mu A E = erro A pom 
rise to such a situation as “ constrained gebunden), Ba 
Pigeon Variation Super-normal Dispersion.] 


I 
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Sub-sample 

A sample of a sample. It may bes 
as was used in selecting the original s 
[See also Multi-phase Sampling.] 


Sub-sampling 

This term is used in two different senses ; one related to multi- 
stage sampling and the other to multi-phase sampling. In multi- 
stage sampling the process of selecting sample units, say, at the 
second stage from any selected first-stage unit is called sub-sampling 
of the first-stage unit. In multi-phase sampling (q.v.) that part, 
say, of the first-phase sample which is taken up for the second 
phase enquiry is said to constitute a sub-sample of the first-phase 
sample, and the process of selection at the second phase may be 


called sub-sampling. 


elected by the same method 
ample, but need not be so. 


Substitute F-ratio 

For the purpose of variance analysis the usual mean-square 
estimators of the variance can be replaced—with some gain of 
convenience but loss of efficiency—by estimators based upon the 
range; and the ratio of two independent estimates by the ratio 
of an estimator based upon & single range to an independent 
estimator based upon mean rango. Such ratios are known as 
substitute F-ratios ; the usual F-test for the ratio of two independent 
estimators of variance then no longer applies and a different test 


has to be employed. 


Substitute t-ratio 
A modified form of " Student's" t in which the numerator 
and denominator of the t-ratio are replaced by more easily calculated 
statistics such as mean ranges. [See Substitute F-ratio.] 
y 


Substitution 
In sampling enquiries it is sometimes difficult to make contact 


with, or obtain information from, & particular member of the 
sample. In such cases it is sometimes the practice to substitute 
a more conveniently examined member of the population in order 
to maintain the size of sample. Any such substitution should, 


however, be carried out upon a strictly controlled plan in order to 


avoid bias. 


Sufficiency H 
A property of an estimator defined by R. A. Fist 

z FARE È DA her (1921). 

An estimator t is said to be sufficient for a parameter ns m 

distribution of a sample a, x, ... x, given t does not depend on 6 
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The distribution of ¢ then contains all the information in the sample 
relevant to the estimation of 0 and a knowledge of t and its sampling 
distribution is “ sufficient ” to give that information. È 

Generally a set of estimators or Statistics l, ... t, are “ jointly 
sufficient ” for parameters 6, ... 0, if the distribution of sample 
values given t, ... t, does not depend on these Ps. 
Super-efficiency 


A term denoting the efficienc 


3 E zg 
y of an estimator which is mo! 
efficient (has a smaller var 


E iance) than a maximum-likelihood 
estimator. This Super-efficiency may exist only for some values 
of the parameters under estimate : 


the group of such values 
being termed the set of super-efficieney. 


Superfluous Variable 

In regression analysis, an independent variable which does not 
add anything to the 
In “ bunch-map ” 


eres analysis (q.v.) a variable is deemed to be super 
fluous if its inclusion in the analysis does nc 
tighter. 


Supernormal Dispersion 
See Lexis Variation. 


Superposed Variation 


Variation which is additive to the variation under discussion 
but is not part of the generative hi 


à Lor “vo scheme e.g. errors-of observation ; 
as contrasted with variation, like the error terms in an au COSTE 
g 


equation: (q.v.) Zë: the Occurrence of any particular value is 
followed by its incorporation into the motion of the system. 


Supplementary Information 

In sample-survey design, informatio 
which is supplementary to the characteristics under investigation 
in the survey. Such information may be used for EE 
for the determination of the Probabilities of selection, oy in estima- 
tion. When used in estimation it provides the basis for estimators 
based on ratios or regression. For example, in a survey of business 
firms, supplementary information ee a gross turnover EN 
by a previous census may pe SE us im the sample design or 
to improve the efficiency of sample estimates, 


n about the sampling units 


Survey f its, us 
An examination of an aggregate of units, usual] 


p ic d R trictly spe: bein 
1 social institutions x 
c or social i Es 
or economi titut: St man 1 


aking, perhaps, 
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“ survey " should relate to the whole population under dine ee 
but it is often used to denote a sample survey, i.e. an el ion 
of a sample made in order to draw conclusions about the whole. 


Survey Design 
See Sample Design. 


Switch-back Design x 
An alternative name for the Cross-over Design (q.v.). 
Symmetrical Distribution 1 i 
A frequency-distribution for which the Mo aes agui 
distant from a central value are equally Ang en cda: 
distribution all odd-order moments about the mea 


n zero: 
order cumulants, where they exist, are Zer 


Symmetrical Factorial Design ER: ay 
A factorial design is said to be symmetrical > es m 
to which it relates, the number of levels of each factor is the . 


In the contrary case it is said to be asymmetrical. 


Symmetrical Test 
See Double-tailed Test. 


* Symmetry (Simmetria) e P : 
In Italian usage symmetry, in relation fe a MODE d 
coincides with English usage. Asymmetry ere SEENEN 
by the dissimilarity index (q.v.) between ae P nation 
from the median and the roue wane as ee een 
i uency curve 
E O the two he can be prong 
into coincidence only by rotation outside ti ES plane ; Ko Ze 
for which coincidence can be achieved by rotation in the plane 
would be called directly symmetrical (direttamente simmetr ica). 
‘An analogous measure, said to be of dissymmetry (dissimmetria) 
is obtained by taking the measure of asymmetry with regard to 
sign. One such index is (mean—mode)/(mean deviation), which 
resembles one of Pearson’s measures of skewness (q.v.). 
ʻ Sympathy '' Effect 
A term used in connection with the sampling of human popula- 
tions to describe the situation where a member of the sample 
responds to a question from the investigator in the way which is 
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believed to please the investigator, 
reply. The respondent is often not e. 
which usually adds to the di 
the effect gives rise. 


rather than giving an sonne 
onscious of deliberate eg pa 2 
fficulty of countering the bias to W^? 
[See also “ Vanity ” effect.] 


Systematic 


This word is frequently used in statistics in contrast 3 
“random ” or “ stochastic 7. Thus, a variate y consisting ° 
constant m plus a variate x with zero mean is sometimes sal 
have a systematic component m and a stochastic component ?» 


although it might equally well be regarded as a stochastic com- 
ponent y with mean m. 


Similarly, an error variate is said tO E 
a systematic error if it has a non-zero mean ; and a sampling proces 
is “ systematic ” if it is not random. 
The usage is convenier 
Many processes embody 
elements and should not 
alone; e.g. the so-e: 
from a randomly chosen point, and a ran 
from systematically determined Strata, 
that even a random event 


it but occasiona 


word for “ systematic ”. 


Systematic Design 


An experimental design laid out Without any randomisation: 
The term is difficult to define exactly because in one sense every 
design is systematic ; it usually refers to a situation where experi- 
mental observations are taken at regular intervals in time or space. 
[See Systematic.] 


Systematic Error 


As opposed to a random error, an error Which is in some sense 
biassed, that is to say, has a distribution with mean (or some equally 
acceptable measure of location) not at zero. 


Systematic Sample i 
A sample which is obtained by ei systematic method, as 
osed to random choice; for example, sampling from uc 
Ming individuals at equally spaced intervals 


(called the sampling 
tervals) or sampling from an area by determining a pattern of 
intervals 
points on a map. 
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Systematic Square 

Early attempts at creating experimental designs for the elimina- 
tion of variability in two directions orthogonal to each other did 
not generally use the principle of randomisation. Thus the allocation 
of treatment to the rows and columns proceeded in some 
“systematic” way. For example, a square design could be laid 
out as follows with systematic arrangement in the N.W.-S.E. 


diagonals : 


A EPOD 
D Ae Bec 
Gil Die eee 
BIC DIA 


[See also Knut Wik Square.] 


Systematic Statistic 


A term proposed by 
of a linear combination of or 


Mosteller (1946) for a statistic consisting 
der-statistics. There appears to be 
nothing in order-statistics or in linearity of combination to warrant 
the restriction of the word ** systematic " to such quantities, 
although it is useful to have a word for them. 


t-distribution S 3 
This distribution, originally due to s Student (1908), is usually 
written in the form, as modified by R. A. Fisher (1925) : 


ap T{3(v+1)} (1 a a dt, —oo<t<oo, 
VJ (vn) Pv) Y 

where vis called the number of degrees of freedom. The distribution 
is, among other things, that of the ratio of a sample mean (measured 
from the parent mean) to a sample variance, multiplied by a constant, 
in samples from a normal population. It is thus independent of 
the parent scale parameter and can be used to set confidence 


intervals to the mean independently of the parent variance. [See 
also Studentisation. ] 


T-distribution 
‘An alternative name for Hotelling’s T-distribution (q.v.). 


T-score 
A variate-value obtained by a method of re-scaling marks 
or scores, in a test, proposed by McCall (1923). The method ES 
essentially one of transforming the scores into deviates of a normal 
m 
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distribution which has 
10 units. Hence a ra 
to one of 5 times the 
in à normal distributi 


viation of 
a mean of 50 and standard o oia 
nge of the T-score of 0 to 100 is equi mean 
standard deviation on each side of the 
on. [See 2-Score.] 
t-test 


325 OS ee 
A test based on the distribution known as “ Student's ” (5 
t-distribution). 


T-test 


There are two tests of significance which may be encountered 
under this name. One js the test of significance using Hotelling 5 
T-distribution (q.v.). The other is a rank order test of trend in 
time-series introduced by H. B. Mann in 1945. [See also K-test.] 
Tail Area (of a Distribution) + 
he area under a frequency curve (q.v.) whie F 

the distribution and some ordinate (ly er 
the mode); or symmetrically, M. sa 
© and the end of the varia 
range) and the end of the distribution The term is usually applie 
' at their extremes, i.e. have 


number n of equal amountg. If — 2, the central tantile is called 
dividing value (valore divisorio 4.v.). [See Quantil es.] 
Tchebychefi-Hermite Polynomials 

Polynomials based upon derivatives of the normal distribution 
(q.v.). If the distribution is represented by 


then the polynomial of order r, H,(x), is defined by: 


ES EE r(æ)a(x). 


d i tant ortho, onal M 7 
Iynomials have impor "ho Properties, 

en Pia they were originally derived by Lo 

appears in statistical work as Fermite pr Zoe 7 

E a The first four are H, = x, H, = a2], 

poly: s. 


3 = är, 
H, = gra 
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Tchebycheff Inequality 
Tf g(x) is a non-negative function of a variate x, Tchebycheff's 


inequality states that for every k>0 
P{g(x)>k}<E{g(2)}/k. 


If g(a) = (w—m)?, m being the mean of x and k = (oi, o? being the 
variance of x, this reduces to the Bienaymé-Tchebycheff inequality 


(q.v.). 
al inequalities of a similar kind involving moments 


More gener: 
higher than the second are sometimes known as inequalities ‘ of 


the Tchebycheff type ”. 


Temporally Continuous Process 
An expression sometimes used to denote a stochastic process 
which is dependent upon a continuous time parameter. The 


terminology is objectionable. 


Temporally Homogeneous Process 
A stochastic process for which the transition probabilities (q.v.) 
are the same for any time interval of length t. 


Terminal Decision 

In sampling schemes of a sequential type, a decision which 
involves terminating the sampling process. For example, under 
a single sampling scheme for acceptance inspection there are two 
possible decisions which are both terminal decisions: to accept 
or reject the lot under inspection. If the scheme made provision 
for a third type of decision, to continue sampling, this third type 


would not be terminal. 


Test Coefficient 
In factor analysis, a synonym for Factor Loading (q.v.). 


Test of Normality 

A test of a set of observations to see whether they could have 
arisen by random sampling from a normal population. Such tests 
may be carried out by a comparison of the sample distribution 
function with a normal distribution function. Certain other tests 
are said to be tests of normality when, in fact, they are only tests 
of agreement of certain sample statistics with the values of th 
corresponding population parameters ; for example, a test of the 
sample moment ratio b, (= ma[ms;9/?, where m, is the rth sam S 
moment) against the normal value of zero, or b(— m4/m,?) pues t 
the normal value 3 are spoken of as tests of normality. se 


TES- 


Test Statistic 


A function of a s 


ample of observa: 
for testing a statistic 


al hypothesis, 
Tetrachoric Correlation 


‘des a basis 
tions which provides @ 


almost entirely confine 


m- 
F d to a particular estimator of rather CO 
plicated form develope 


d by K. Pearson. 
Tetrachoric Function 


A function which is related to the Te 
nomials (q.v.) and which : 


correlation coefficient (q.v.). 
defined as : 


IECH 
(r Di 


Tr = 


a(x) _ H,_,(x)a(x) 
a* Ir Di ) 
where D'-1a(x) is the (r—1)th derivati al Aart (m) 
the standard normal distribution, ET A à i cia 
Hermite polynomial of order r= cda 
Tetrad Difference 
See Hierarchy. 


Theoretical Frequencies 


requencies Which 
in a sample. 


Theoretical Variable 


A somewhat undesirable expression used to denote a variable 
or variate introduced into structural relations but not directly 
observable ; as distinct from a “ true ” variab) 


7 le or variate, which 
is observable except for errors of Observation and an “ SDE TALON 
variable or variate which can be directly observed, [See also 
Latent Variable.] : 


Three-dimensional Lattice 


i i £ which +h, i ; 
lass of lattice design o © cubic lattice 
d STIA case. For example, 120 treatments could be 
(q.v. 
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laid out as a 4X5X6 three-dimensional lattice. This would be 
regarded as equivalent to a factorial design with three factors at 


4, 5 and 6 levels. 


Three-point Assay 

The simplest case of the general class of (25--1) point slope- 
ratio assays (q.v.). This design is useful only where the validity 
of the assay is known @ priori, since in the analysis of the results 
no degrees of freedom are available for tests of validity. 


Three-series Theorem 

A theorem due to Kolmogoroff concerning the sums of mutually 
independent variates. Let {ax} be a sequence of independent 
variates and let {ap} be a bounded sequence of positive numbers. 


Define 
0 if | Er | >ar 
Then the series Zv, converges with probability unity if and only 
if all the following three series converge : 
(i) EP fee # ys} 


(ii) ZE Y) 
(iii) EE[y, My}. 


Y= ES Tp | <a; 


Tied Ranks 
When a set of objects have to be ranked it may happen that 


certain of them are indistinguishable as regards their order and 
are therefore placed together in a group. To complete the rankin, 

equal rank numbers are allotted to each member of the grow E 
which are then said to be “ tied ” and to exhibit “ tied ranks p» 
The most common method is to allocate to each member the a 
of the ranks which the tied members would have if they were 
ordered. This is called the mid-rank method. 


Tightened Inspection 
See Normal Inspection. 


Tiling 

A technique used in confluence or bunch map analysis (q.v.) 
for setting out systematically all the elementary regressions which 
occur in all possible subsets of variables in a regression equation 
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Time Antithesis la by 

An index-number formula derived from another Ei the 
interchanging the subscripts denoting the base period e. 
given period and then taking the reciprocal. [See also 
Antithesis.] 


Time Comparability Factor 


"Period weight, 


n the base peri 
of rates weighted by the mean 


rage 
iod, divided by a similar averag 
the new time period. [See also 


d 
Populations at the specific ages D 
Area Comparability Factor.] 


Time Lag 
The difference in time by which one observation lags behind 
(is later than) another, [See als 


0 Lag ; Lag Covariance.] 
Time-Reversal Test 


Ones of the criteria, Proposed by Irving Fisher for a “ good ” 
index-number. The time Teversal test ig satisfied when an index- 
number satisfies the following relationship i 


where the base and given periods à gnated by “o” and “n” 
respectively. The advantage of index-numberg obeying this test 
is that the comparison of two periods 


] ò I is Symmetric and consistent 
results are obtained whichever is regarded as the base. 


are desi 


Time-series 


A time-series is a set of ordered observations On a quantitative 
characteristic of an individual BEE Phenomenon Menat 
ifferent points of time. Atena DO essential, it is common 
DI oints to be equidistant in time. The essential quality 
for t pow + is the order of the observations according to the timo. 
of the serie! distinct from those which are not ordered at all (eg. 
ee sample chosen simultaneously) or are 
in a ran È 


e. di cording 
to their internal proper ties (e.g. et arranged in ord. ed ac 
o th e.g. ası 


er of magnitude). 
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Tolerance Distribution 9 
The distribution among a number of individuals of the critical 


level of intensity at which a stimulus will just produce a reaction 
in each individual. Although the distribution of these tolerances 
may be skew, it is often possible to make it approximately normal 


by a simple transformation such as the logarithmie. 


Tolerance Factor 

In quality control, the difference betwe 
tolerance limits divided by some measure 0 
product, usually the standard deviation. Sometimes one half 
of this quantity is taken as the tolerance factor, especially where 
the distribution of the variate under measurement is symmetrical. 


en the upper and lower 
f the variability of the 


Tolerance Limits 

In quality control, the limitin, 
ments must lie if an article is to 
confidence limits (q.v.). 


g values between which measure- 
be acceptable, as distinct. from 


Tolerance Number of Defects 

An expression which in better Eng 
number of defects”. It is obtained by 
Tolerance Per Cent. (or fraction) Defective ( 
Lot or batch submitted for inspection. 


lish would be “ tolerable 
multiplying the Lot 
q.v.) by the size of the 


Total Correlation : A 

The zero order correlation (q.V-) between two variates, t-e. the 
correlation between the original data rather than between residuals 
after some common variation has been abstracted. 


Total Determination, Coefficient of A J 
In regression analysis, the square of the coefficients pi eri 
correlation, viz. R? (q.v.). It represents the pO 3 È > bs 
variance of the dependent variate which is es si n DOS 
variation of the independent variables in the multiple correlation. 


In this respect it is a generalisation of the coefficient of deter- 
times called the coefficient of multiple 


mination (q.v.) and is some LE 

determination. Similarly, ® coefficient of total non-determination 
—or multiple non-determination—can be written : 

— r 

sl 


Total Inspection 
See Screening Inspection. 
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Total Regression 


A regression coefficient of zero order, i.e. a coefficient which 
involves only one dependent and one independent variate. The 
expression is probably better avoided. 


Transformation Set of Latin Squares 


If the rows, columns and letters of a Latin Square are permuted, 
the resulting set of Latin squares is known as the transformation 
set. In the case of squares of certain sizes, e.g. 6x6 squares, not 
all the squares of a transformation set will be different. 


Transition Probability 


In the theory of stochastic processes, 
is the conditional probability (q.v.), 
will be in state Æ, at some desig; 


the transition probability 
that a system in state LE, 
nated later time. 

Translation Parameter 


A parameter of location. 
Treatment 


In experimentation, a stimulus w 
observe the effect on the experimental 
effect with those of other treatments. 
may refer to a physical substance, a pr 
is capable of controlled application ace 
of the experiment. 


hich is applied in order to 
situation, or to compare its 
In practice, “ treatment ” 
ocedure or anything which 
ording to the requirements 


Twice their sum 
es the intensity of 
this maximum being 


m possible value measur 


transvariation (intensita di transvariazione) 3 


taken as the sum of 


i À groups measured from the respective 
arithmetic means. 


If the groups are represented by two frequency curves f,(2) 
and f,(x), s, is the area between f(x), the z-axis and the ordinates 
at the extreme values ; similarly for 823 and sis the area common 
to s, and s, the relative area of transvariation (area relativa di 
transvariazione) is 2s/(s, Ja). When 5; = 5, this quantity is called 
the transvariation ratio (rapporto di transvariazione). 


d 
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If two distributi 
Mx cial D, and D, have respective means M, and 
(o ias y 2>0) a value of the variate x is said to be discriminatory 
| ie liscriminativo di transvariazione) if it minimises the error 
Ii ar ted in supposing that all values of D, are less than v and 
re » ww are greater than x. If D, and D, have the same total 
cy this is ca riti ` ritico di 

talons). called the critical value (valore critico di trans- 


The concept has been extended to more than two groups. 


Treatment Mean-square 
is mean-square in a variance analysis (q.V-) assignable to 
erences among the effects of one of the experimental treatments. 


Trend 


A A long-term movemer 
ee may be regarded, together 
nponent, as generating the obser 


= the concept of trend is that it 
ng in relation to the unit of time for which the series is recorded. 


« 

s Long ” for this purpose is somewhat arbitrarily defined so that a 
novement which is a trend for one purpose may not be so for 
another; e.g. a systematic movement in climatic conditions over 


a century would be regarded as 2 trend for most purposes, but 
might be part of an oscillatory movement taking place over geo- 


logical periods of time. 

In practice trend represented by some smooth 
mathematical function (analytic trend) such as polynomials in 
the time variable or logistic form; but graduation procedures 
by moving averages (q.v.) are also common. 


at in an ordered series, Say à time-series, 
with the oscillation and random 


ved values. An essential feature 
js smooth over periods that are 


is usually 


Trend Fitting 

. The general process of re trend component of a 

time-series. A trend may b d by a particular curve- 
rticular form of the general class 


form, e DIGA 
, eg. the logistic, or by a pu 
V polynomial in time, or by à moving average q.v). [See also 
ariate-Difforence Method.] 
Trial 
» is & deliberate attempt to 


In probability theory 9? 1 È 
generate an event which iS supposed to be happening under a 
a coin is à “ trial ”, the 


probabilitie scheme; e.g. the tossing of t 
¡ble events, & head or a tail. 
olled experiment with 


o A 
es being one of two possi 
an ore generally, a “ trial" is any contri 

outcome of an uncertain kind. 
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Triangular Design 


A class of experimental design in which 4n(n—1) treatments 
are arranged in n incomplete blocks of n—1 according to a pattern 
which may be illustrated as follows for the case n = 4. 


X 1 2 3 
LIS 4 5 
2 ox 6 
3 5 6. X 


The diagonals of a 4 by 4 table are eliminated and the six treat- 


ments filled in as shown. Each row then constitutes an incomplete 
block. 


The phrase “ triangular design ", due to R. C. Bose, is also 


applied to more general incomplete block designs based on the 
above scheme. [See also Linked Blocks.] 


Triangular Distribution 


A frequency distribution which, 


when graphed as a frequency 
polygon, has a triangular shape. 


It may be written in the form 
2 
1p = 
dr CEE (a+x)dx, 
2 
= Dess (b—2)da, 0<x<b, 


—4<ISO ` 


Triangular (Singly or Doubly) Linked Blocks 
A subtype of Triangular Designs (q.v.). 


Triple Lattice 


See Square Lattice. Generally for any lattice design, if three 
replications are selected from those possible under the design the 
resultant is said to bo triple. 


Trough 


An observation in a d 


discontinuous time-series which is lower 
than each of the two neighbouring obse 


: d rvations ; or, in the con- 
tinuous case, a point where the series has a minimum 
True Mean 

An alternative, althou 


n gh little used, term for the mean of a 
population, as distinct fro 


m the mean of a Sample. 
True Regression 


An expression which is sometimes 


used in reference to a sample 
to denote the regression of one vari 


ate upon another which would 


et 


— 


299 TWO- 


x 


have b vi 
een obtai i ri : 
btained if there had been no errors of observation in 


the indepe È 

onbe pe variable. The usage is open to misunderstanding 

inter possible confusion with the "parent" regression, as 
om sample regression, and is probably better avoided. ` 


Truncation 

by e iem oy distribution is one formed from another distribution 
feel estate de? ignoring the part lying to the right or left of a 
ignoring all es ue. A truncated sample is likewise obtained by 

In Li D ues greater than or less than a fixed value. 
(ae), Th pun truncation is to be distinguished from censoring 
ah ie E word also occurs in à different sense to denote the 
lavi ‘the i sampling process. For example, in sequential analysis 
dep edle successive drawing of members of à sample may have 
of the pped before a decision has been reached under the terms 
may dae es scheme. This cutting-off with respect to time 
e fire truncation but is different from cutting-off with 
o a variate-value. [See also Cut-off.] 


is a peak (q.v.) 
] contiguous values are equal, 


hbouring values, & convention 
d as the tuming point, 


Turning Point 

o ae ordered series, an obse 

and ar (q.v.. When several 

is requir A than or less than the nelg 

eg. tl ed to determine which 15 regarde 
he middle one may be chosen: 


) Table 
tion in tabular form of data subject 
of a set of n can bear 


Tf cach member 
an attribute D; such a table might 


rvation which 


T 
bo (Frequency. 
term for tl N 
1 he presenta 
D double dichotomy (q.Y-)- 
b ot bear an attribute A and 
e of the form 


Not 
Bearing A P IN Totals 
Bearing B à b ab 
Not Bearing B 3 d gu 
b+d n= a+b+c+d 


Totals a+c 


Here, for example, b is the number Of members pearing B but not 


bearing A. 
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Type IV Distribution È 


One of the three main types of the Pearson system of frequency 


l shape is that of a unimodal skew 
d range in both directions. It may be 


or 


dF = H +) "e -etan nejo gy, "gegen ` a>0, p>0. 


Type V Distribution 


A unimodal distribution of special ty 
with origin at the st. 
in the form : 


pe in the Pearson system 
art of the distribution. It is usually written 


dF = ka-? e-iz dx, 0<u<co > y>0, pil. 
A transformation of type 


Y = y/x turns it into a Type III distribu- 
tion (q.v.). 


Type VI Distribution 


dF = kan (w—a)® da, aso; Oga l. 
By the substitution y 


= ale this distribution can be reduced to the 
Type I form (q.v.). 


Type VII Distribution 


A unimodal Symmetrical di 
Pearson system, 


may be written : 


stribution of Special kind in the 
It has unlimited Tange in both directions and 


22\-m 
dF =k (1 + =) de, OSES 00 ; m>j. 
The t-distribution (q.v.) is a Special case of this type. 
Type VIII Distribution 
A member of the 1 


ess import 
may be written : 


t 
ant group of Pearson curves. I 


ni (i È SR dv, —a<x<0; 0<m<l. 


ICM 
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Type IX Distribution 


A less important member of the Pearson system of distribution 
curves which may be written : 


Am 
CAI? ( + z) dx, —a<x<0; m>—l. 


Type X Distribution 
A distribution of the Pearsonian system which is the same as 
the exponential distribution (q.v.). 


Type XI Distribution 


A J-shaped distribution in the Pearson system which may be 
written : 
dF = kedr, b<x<co ; m>0. 


The start of the distribution is at an ordinate x = p. [See Pareto 
Distribution. ] 
Type XII Distribution 


A special distribution in the Pearson system which has a twisted 
J-shape and constitutes a particular case of the Type I distribution 
The form is 


EN m 
EE 
1 a S 
Se sl Én sea; |m|>1. 
iet 
Ag 


Type I Error 


An alternative term for a-error or Error of tl ir : 
(q.v.). [See also Producer's Risk.] he First Kind 


Type II Error 
An alternative term for B-error or 


Error x 
(q.v.). [See also Consumer’s Risk.]. ror of the Second Kind 


Type A Region 


In the theory of testing statisti 
biassed critical region for a duds ie locally un- 
one parameter. Regions of this kind are obtained i Specifying 
the curvature of the power curve at 9 — Sëtze y Maximising 
of Fa ns and control of errors of esch Ce 
Mew He De Ke me suffer from the restriction of being 
then it is known as a, Type A cea effect, unbiassed everywhere, 
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Type B Region 


An extension of the concept of the Type A region (q.v.) to the 
case of a composite hypothesis. 


Type C Region 


An extension of the concept of the unbiassed critical region 
of Type A proposed by Neyman and Pearson (q.v.) to cover & 
simple hypothesis specifying two parameters. A critical region 
of this class must be of a given size (q.v.), unbiassed and of best 
local power in the neighbourhood of the null values of the para 
meters, say 0,9, 0,°. The exact determination of Type C region? 
rests upon knowledge of the errors of the second kind and in order 


to overcome the general absence of this information Isaacson (1951) 
proposed the region of Type D. 


Type D Region 


An unbiassed critical region proposed by Isaacson (1951) for 
testing simple hypothesis specifying the values of several para- 
meters. The Type D region, which is a generalisation of the 
Type A region, is one which maximises the curvature of the power 
surface subject to conditions of size and unbiassedness 
Type A Series 


A term introduced by Charlier to denote the expansion of 2 
continuous frequency function as a series of aa of the 
normal frequency function. It is more usually Ven, as the 
Gram-Charlier series. [See also Edgeworth series. ] 


Type B Series 


A term introduced by Charlier to denote ole pansion sila 
frequency function in terms of derivatives of a Poisson distribution. 
[See Gram-Charlier Series, Type B.] 


Type G Series 

an of a Saunen eo Proposed by Charlier as 
ant alterna fo BY Type > mie latter can give rise to negative 
frequencies in the tails of the distribution and Type C E 
to remove this anomaly. It has not come into general Pag 
Gram-Charlier Series, Type C.] 


* Typical Characteristic (Carattere Tipico) 
See * Characteristic. [See also Mode.] 
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* Typical Period (Periodo Tipo) 

The period of time to which, in weighted index-numbers, the 
weights of the individual indices are referred. It may or may not 
coincide with the base period. 


* Typical Year (Anno Tipo) 
Seo Base Period. 


Ultimate Cluster 
The aggregate of ultimate or final-stage units included in a 
primary unit. 


U-shaped Distribution 

A frequency distribution shaped more or less like a letter U 
though not necessarily symmetrical, ie. with the mS 
frequencies at the two extremes of the range of the variate. 


Unadjusted Moment 

A moment of a frequency distribution before any adjustment is 
made for the effect of grouping the observations, e.g. before the 
application of Sheppard's corrections (q.v.). [See also Raw Moment.] 


Unbiassed Critical Region 
See Critical Region. 


Unbiassed Error 
An error which may be regarded as a member drawn at random 
from an error population with zero mean. Thus in the long run 


positive and negative errors tend to cancel out in the sense of 
having a mean which tends to zero. CR 


Unbiassed Estimating Equation 


An equation for the estimati r i i 
terms are unbiassed Aic ne ie Es 
It does not follow that the estimator of the do ee pee 
unbiassed ee For example, if the estimator ¢ of a para: eae 
is given by a—bt = 0, where a and b are variates, man 


be unbiassed and hence the i i 
Sone he equati i rati 
| alles e q ion is unbiassed, but the ratio 


Unbiassed Estimator 


An estimator, say #, which 
5 > , for all sample si i 
value equal to the parameter, say 0 ee ce 200. 
y 0, , Le. = 0. 


U 
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For example, the sample variance is not an unbiassed estimator 
of the population variance ¢2 : since 
quen n—1 
|: 2 SEH SE 
Nin n 


1 

On the other hand the Statistic = 
= 

e since 


1 = 9 
E È Zea] = o. 


Z(v,—Z is an unbiassed 
estimator of the population varianc: 


Unequal Sub-classes 
See Disproportionate Sub-class Numbers. 


Uniform Distribution 


An alternative term for the Rectangular Distribution 


(q.v.). 
Uniform Sampling Fraction 


umber of units selected from 
each stratum is proporti A 
stratum, the sample is said to have been selected with a uniform 
sampling fraction. 


Uniformity Trial 
An experiment, or 8 


et of trials, in which each experimental 
unit receives exactly the 


Same treatment. The object, inter alia, 
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may be to estimate some standard characteristic of that treatment 
or to investigate some aspects. of the experimental technique, 
e.g. plot size or layout in agricultural trials. 


Uniformly Best Constant Risk (U.B.C.R.) Estimator 


Of the class of constant risk estimators, i.e. those for which the 
risk function (q.v.) is constant, the estimator that minimises the 
expected risk with reference to an a priori distribution is termed 
a uniformly best constant risk estimator. It is usual to obtain 
this restricted class of estimators indirectly through the theorem 
that any constant risk estimator which is also a minimax estimator 
is also a uniformly best constant risk estimator. [See also Minimax 
Principle.] 


Uniformly Best Distance Power (U.B.D.P.) Test 


If the alternative hypotheses H,, H, ... to a null hypothesis 
H, can be specified by parameters with continuous variation then 
it is possible to determine a region wọ so that it yields the same 
power (q.v.) to a given sub-set of hypotheses, which are said to 
be equidistant from the null hypothesis. A test of H o based upon 
the region w, as acceptance region is a uniformly best distance 
power test if the size of the region (with respect to Ho) is a (the 
level of significance) and for any specified alternative KOCHER 
the power is not less than the power for any other region of the 
same kind. 


Uniformly Better Decision Function 


The merit of a decision function may be judged by refere 
to its risk function (q.v.). A decision function 55 is said to es 
uniformly better decision function than 8, if the isle function s 
9, is never greater than the corresponding function for 8, and is 
smaller for some values, IS 


Uniformly Most Powerful (U.M.P.) Test 


A test of a hypothesis against a famil i 
which is most powerful for each of de ei a 
In most cases a uniformly most powerful test only axis oh Se 
alternative hypotheses are restricted in some fashion ; for in: n 
if the hypothesis is that some parameter 0 = 0, the hem iss 
might be 9>0 or 9<0 but not both. If the test is uniformly mest 


powerful for either of these alternati dos = 
uniformly most powerful te ne bu sets it is said to be the 


$ 
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Unimodal 


An adjective describing a frequency distribution which has a 
single mode (q.v.). 


Unique Factor 


In factor analysis this term sometimes occurs in the sense of 
specific factor (q.v.) and should be avoided in that sense. More 


usually, in psychology, it refers to a clearly identifiable trait which 
forms a factor common to the tests under discussion. 


Uniqueness 


See Factor Analysis. The uniqueness of a variate (test) is the 
complement of the communality. 
Unit-stage Sampling 

See Multi-stage Sampling. 


Unit Normal Variate 


A variate which is norm: 


ally distributed with zero mean and 
unit standard deviation, It 


is often written N(x; 0, 1) or N(0, 1). 
Unitary Sampling 


Sampling in which the ultimate units are directly chosen, as 
contrasted with a 


multi-stage sampling where primary groups are 
first chosen. 


Unitemporal Model 
Seo Dynamic Model. 


Univariate Distribution 


A distribution of one variate onl 


y as contrasted with bivariate 
trivariate . . . multivariate distributions, 


Universe 


An alternative term for 


Population (q.v.) derived from the 
“universe of discourse ” of classical logic. 
Unreliability 
See Reliability. 


Unrestricted Random Sample 

A sample which is drawn from a 
without any restriction; that is + 
the same chance of being selected. 


population by a random method 
O say, all possible samples have 
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Unweighted Mean 
A mean of a set of observations in which no weights are attached 
to them, except in the trivial sense that each has weight unity. 


Unweighted Means Method (in Variance-Analysis) 

In variance-analysis, a simple method for the analysis of a 
set of results for which the sub-group frequencies are unequal. 
It involves taking the mean values for each sub-class and carrying 
out an ordinary variance-analysis on those means. 


Up-and-down Method 

A method of estimating the 50 per cent. response point of 
quantal response data. It is essentially a unit sequential process 
of testing. If the first object to be tested reacts to a given stimulus 
the next is subjected to a decreased stimulus. If this reacts then 
the level is again reduced but if it fails to react the object is re-tested 
at the previous high level. This progressive testing at levels of the 
stimulus which are put “up and down ” according to each result 
accounts for the name of the method. 


Up-cross 
Seo Down-cross. 


Upper Control Limit 
See Control Chart. 


Upper Quartile 
See Quartile. 


Upward Bias 
See Downward Bias. 


Validation 

A procedure which provides, by reference to independent sources, 
evidence that an inquiry is free from bias or otherwise conforms 
to its declared purpose. In statistics it is usually applied to a 
sample investigation with the object of showing that the sample 
is reasonably representative of the population and that the informa- 
tion collected is accurate. For example, a sample of human beings 
is partly validated by comparing, inter alia, its sex and age con- 
stitution with the known figures for the population from which 
it was chosen ; except, of course, where the sample was deliberately 
chosen to secure concordance in these respects, as in quota sampling. 

Validity is to be contrasted with consistency, which is concerned 
with the internal agreement of data or procedures among 


themselves. 
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* Valore Poziore 


An Italian term with no English counterpart. It means that 
value of a variate which, when multiplied by its frequency, yields 
a maximum. 


Value Index 


An index-number formed from the ratio of aggregate values 
in the given period to the aggregate values in the base period. 
Strictly speaking this is not an index-number (q.v.) as ordinarily 
understood but a value-relative. [See also Price-Relative.] 


‘Vanity '' Effect 


A form of bias encountered in surveys of human populations 
which can be introduced into the results through distorted responses 
by the individuals being questioned. The person questioned fails 


to give an accurate reply but makes instead an assertion moro 
pleasing to his personal vanity. 


* Variability (Mutabilita) 
See * Modality. 


Variable 


Generally, any quantity which varies, 
in the mathematical sense, i.e. a 


one of a specified set of values. It is convenient to apply the 
same word to denote non-measurable characteristics, e.g. “sex ” 
is a variable in this sense since any human individual may tako 
one of two “ values ”, male or female. 


It is useful, but far from being the general practice, to distinguish 
between a variable as so define 


d and a random variable or variate 
(q.v.). 


More precisely, a variable 
quantity which may take any 


Variable Sampling Fraction 


If from a stratified population a simple random sample is 
selected from each stratum in such a way that the proportion of 


units sampled in each stratum varies from stratum to stratum, 
the sample is said to be selected with variable sampling fraction. 
Applicability of the term to other sampling schemes rests upon the 
general definition of sampling fraction (q.v.). 


Variables Inspection 


Acceptance inspection (q.v.) where the criteria for classifying 
or judging a sample submitted for inspection are quantitative 
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rather than qualitative. In this sense “ variable " relates to a 
measurable quantity, as distinct from an attribute, and is not 
used in the broader sense noted in the definition of variable (q.v.) 


Variance 


The variance is the second moment of a frequency distribution 
taken about the arithmetic mean as the origin namely 


| (a Par 


where x," is the mean and F the distribution function. It is a 
quadratic mean in the sense that it is the mean of the squares of 
variations from the arithmetie mean. It may also be regarded 
as one-half of the mean-square of differences of all possible pairs 
of variate-values. 


Variance-Analysis 

The total variation displayed by a set of observations, as 
measured by the sums of squares of deviations from the mean, 
may in certain circumstances be separated into components 
associated with defined sources of variation used as criteria of 
classification for the observations. Such an analysis is called an 
analysis of variance, although in the striet sense it is an analysis 
of sums of squares. Many standard situations can be reduced 
to the variance-analysis form. 


Variance Component 

One of the objects of variance-analysis is to split up the sum 
of squares of observations about their mean into portions which 
can be assigned to variation between the classes or sub-classes 
according to which the data are classified. If the variables defining 
the classes are “fixed ”, that is to say, if all the classes under 
consideration actually appear, these constituent parts of the sums 
of squares indicate (through mean-squares) the magnitude of 
class-differences, and the extent to which they differ from the 
residual mean-square affords a test of the hypothesis that such 
differences are governing the situation. ` à 

A second generating model often considered in variance-analysis 
regards the classificatory variables observed as themselves variates, 
i.e. as samples chosen from a wider classification. The expected 
values of the mean-squares derived from the variance analysis 
can then be used to obtain estimates of the variances of the 
classifying variates. For example, in a two-way classification with 
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r rows and c columns and E members in each cell, one possible 
model expressing additive row and column effects is that the 
observations x are given by 


Li = 4+b;+-(ab);;+e;, i= 1, 2, ... = esos 
The expected mean squares in a variance-analysis are 
Rows : ce tko? +kco,? 
Columns: o-ko, +kroy? 
Interaction : ¢,?+-ko,,? 
Residual: a. 


where o, for example, is the variance of a; The various of are 
called the variance-components of x and are usually estimated by 
equating the estimated and observed mean-squares, 


Variance-ratio Distribution 


The distribution of the ratio of two indi 
each of which is distributed like a variance 


i.e. in the Type III, x? or Gamma form (q.v.) 
due to R. A. Fisher, may be put in the form. 


dF = br Lal) F1 dF 
Tw) FACTA) (2 rye" 


ya 


ependent quantities 
in normal samples, 
- The distribution, 


where v, and v, are the degrees of freedom of numerator and 


denominator of the ratio F = Sj[s?. The distribution was first 
studied by Fisher in a transformed form (see z-distribution), the 
ratio F being so denominated b » 


E y Snedecor from t iter of 
the discoverer’s name. The distribution is as Base letten 


impl of 
the Type I or Beta distribution (q.v.). DA en E 
Variance-ratio Test 


A test based on the ratio isti 
. n . E end d 
which is distributed as the variance in Sei aa aera 


tions with the Same parent variance Usually the statistics them- 
oo a ae estimators of the parent variance. The test 
18 widely employed in vari È : : S 

of a set of o lance-analysis to test the homogeneity 


of two inde 


samples from normal popula- 


Variate 


2 


e 
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known as a random variable. It is to be regarded as defined, not 
merely by a set of permissible values like an ordinary mathematical 
variable, but by an associated frequency (probability) function 
expressing how often those values appear in the situation under 


discussion. 


Variate-Difference Method 

A method of analysis of time-series which consist of a systematic 
and a random component. It is based essentially on the considera- 
tion that if the systematic part of a series can be represented by a 
polynomial, then successive differencing will eliminate this element 
and hence allow of the isolation of the random element, or at least 
the estimation of its variance. 


Variate Transformation 

The transformation of one variate into another, usually by a 
mathematical equation connecting them. The object is, as a rule, 
to transform the distribution function of one variate exactly or 
approximately into a distribution function of known form and 
properties. 


Variation, Coefficient of 

The standard deviation of a distribution divided by the arith- 
metic mean; sometimes multiplied by 100. It was proposed by 
K. Pearson (1895) for the purpose of comparing the variabilities of 
frequency distributions, but is sensitive to errors in the means 
and is of limited use. 


* Variazione 
The Italian equivalent of a standardised deviation, i.e. a value 
measured from the arithmetic mean and divided by the standard 


deviation. 


Vector Alienation Coefficient 
See Vector Correlation Coefficient. 


Vector Correlation Coefficient 

A generalisation of the product-moment correlation between 
two variates for the purpose of measuring the relation between a 
p-way vector variate and a q-way vector variate. If the dispersion 
matrices of the vectors are respectively v, and v, and the covariance 
matrix of one set with the other is v4 the vector correlation 
coefficient is defined as = {| vs | /| | [ve Di. 

Similarly, if the covariance matrix of all (p-i-g) variates together 
is v, the vector alienation coefficient is (v1/1v i [vo |}. 
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von Neumann’s Ratio 


The ratio of the mean-square successive difference (q.v.) to the 
variance of a series was proposed by von Neumann (1944) as a 
statistic for testing the independence of successive observations 
in an ordered series for which the underlying distribution is normal. 
In large samples from a random series the distribution of the ratio 
tends to be normal with mean 2 and variance 4(n—2)/(n?—1) 
where n is the number of observations. The use of the ratio to test 
independence in a series of observations is equivalent to the use of 
the older Abbe-Helmert criterion (q.v.). 

W,?-test 

See Cramér-von Mises Test. 

Wald-Woltowitz Test 


A large-sample distribution-free test of randomness based upon 
serial covariance proposed by Wald and Wolfowitz (1943). For a 
series of observations x, ... z, measured about their mean the 
test statistic is : 


n 
Ry = Lai, 
t=1 


with 2,45 = 2, i.e. the formula is circular (q.v.). 
Walker Probability Function 


A function derived by Sir Gilbert in connection 
with tests of significance for the ordinates of a periodogram. 
Developing a result due to Schuster (1898) Walker stated that the 
probability that one value of the intensity (S°), of the m = 4n 
independent values in a Fourier se * TE 


Lae quence of intensities, shall not 
exceed —— is 
n 


Walker (1914) 


1—(1—e-k)m, 
The value of this function for ar uments f P 
Walker (Probability) Function. E and m is known as the 


Wald's Classification Statistic 


A statistic suggested by Wald in 1944 which : 
same as Fisher's discriminant ae ge 


E tively the 
functi y 
Function.] mE II 


[See Discriminant 
Weibull Distribution 

A form of the T ma diste: 
by the Swedish Physicist Weibull SEH 


to d : (q.v.) suggested 
life and fatigue tests. , escribe data arising from 
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Weight 

The importance of an object in relation to a set of objects to 
which it belongs ; a numerical coefficient attached to an observation 
(frequently by multiplication) in order that it shall assume a 
desired degree of importance in a function of all the observations 
of the set. 


Weight Bias 

Bias (usually in an index-number) due to the use of incorrect 
or undesirable weights. Since the true value of the complete 
quantity which an index purports to measure is not in general 
capable of direct measurement, bias in this sense is to some extent 
an arbitrary quantity. 


Weight Function 

A non-negative function used for weighting purposes ; especially 
in the theory of decision functions, where the word is often used 
synonymously with “ loss function ” (q.v.). 


Weighted Average 

An average of quantities to which have been attached a series 
of weights (q.v.) in order to make proper allowance for their relative 
importance. For example, a weighted arithmetic mean of a, tə, 

. x, with weights tw, ws, ... Wn is given by 
n n 
aal 2 wj 
j=l j=l 
Weighted Battery 

A group of educational or psychological tests wherein the 
relative importance of each test is determined by attaching a 
weight to the score obtained in that test. 


Weighted Index-number 

An index-number in which the component items are weighted 
according to some system of weights reflecting their relative 
importance. In one sense nearly all index-numbers are weighted 
by implication; for example, an index-number of prices amalgamates 
prices per unit of quantity and the size of these units may vary 
from one commodity to another in such a way as to constitute 
weighting. It is, however, usual to describe an index as “ weighted ” 
only when weighting coefficients enter explicitly into its definition 
and calculation. 


Weighting Coefficient 
The coefficient attached to an observation as its weight (q.v.) 


in a procedure involving weighting. [See also Raising Factor.] 
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Whittaker Periodogram 


A form of periodogram (q.v.) defined by Sir Edmund Whittaker. 
If a series is formed into groups of m consecutive terms arrayed 
one under another (cf. Buys-Ballot Table), the corresponding 
ordinate 7° of the periodogram is the variance of the column sums 
divided by the variance of the series. The periodogram graphs 7 
as ordinate against m as abscissa. 


Wilks’ Criterion 


A criterion of general use in multivariate analysis for testing 
hypotheses concerning multivariate normal populations, especially 
hypotheses of homogeneity in means or dispersions. The criterion 
essentially depends on the ratio of the determinants of two matrices 
of sums of squares and products; the numerator corresponding 
to a sum-within-classes and the denominator to a total-sum. It 
occurs in various forms. 

The criterion was derived by Wilks in 1932 and has subsequently 
been extended by him and other authors. He also derived a test 
of significance of the criterion, sometimes known as Wilks’ test, 


Wiener Process 
See Brownian Motion Process. 


Wiener-Khintchine Theorem 
An expression occasionally found to denot 
n . e > 
tho covariance function (q.v.) of a stationary Es Popes ks 
is positive definite. astic proces: 


Wilcoxon's Test 


A distribution-free test of the i 
based on order properties. A ele e pH f E Adan 
of equal size was proposed by Wilcoxon in 1945 and iss Pe. 
been discovered by several writers; in particular i as subsequently 
by Mann and Whitney and is sometimes known n eels EN 


Wilson-Hilferty Transformation 


approximately normally with mean 1— = i E 
E and variance ov 
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Wishart Distribution 
The joint distribution of variances and covariances in samples 
from a p-variate normal population, given by Wishart in 1928. 
If n is the sample number; a;; the sample covariance of the ith 
and jth variates; Je the corresponding parent covariance; | a | 
the determinant of the matrix (a,,); (4%) the matrix inverse to 
(4;;) whose determinant is | A |; the Wishart distribution may be 
written : 1 
Iyir0-D | A MD] y |n -»-2 2 D 
dP = m) DIA] Ir lan | exp (—3n 2 A'ia;;) II dai. 
wih) IT T{3(m—k)} sin E 
kel oc 
Within-group Variance 
. See Intra-class Variance. 


Wold’s Decomposition Theorem 
See Decomposition. 


Working Probit 

The iterative calculations for the maximum likelihood estimation 
of a probit regression line (q.v.) are usually performed by finding 
the weighted linear regression of the working probit on the dose 
metameter. The working probit is a quantity compounded of the 
empirical probit (q.v.) and the expected probit (q.v.), with which 
it coincides if the empirical value lies exactly on the provisional 
line. 


Working Mean 
An alternative term for Arbitrary Origin (q.v.). 


Yates’ Correction 
An adjustment proposed by Yates (1934) in the calculation of 
2 for a.2X2 table. It consists of subtracting 3 from one cell in 
the table (and adjusting the other cells so that row and column 
totals remain constant) and working on the value of x? computed 
from the resulting table. The general effect is to bring the distribu- 
tion based on discontinuous frequencies nearer to the continuous 
x distribution from which the published tables for testing x? are 


derived. 


Youden Square 
An experimental design proposed by Youden in 1937. It is 


not a square, and would be better known as a “ Youden design ”. 
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For example, a design for seven treatments could be laid out as 
follows : 

ACB C-D EEPE Q 

BO D EE X 

D EEG AB sc 


which may be regarded as three rows of a Latin square—hence the 
alternative name of Incomplete Latin Square (q.v.). The above 
design is read downwards as comprising seven blocks of three ; 
in the whole design every treatment and every pair of treatments 
occur equally often, and the arrangement provides for the analysis 
of positional effects within blocks. 


Yule's Equation 


A name sometimes given to an autoregressive equation of the 
second order, e.g. 


Uy HAU +r» = €. 
Yule Process 


A stochastic birth process used by Yule in 1924. 


It is essential, 
equivalent to the Furry Process (q.v.). i 
The name is sometimes applied to an autore ressi ess 
(q.v.) of the second order. a cta 
Z-chart 


A form of graphic presentation of a time-seri isti 
: d a -ser sist f 
three lines which usually take the shape of a Bee ne 


lower line is a plot of original data in 4) È z 

x S he fo A Ara 
the centre line is a cumulative total; the Lo N fi s m 
moving total of the original data. p CONSISTS 


z-distribution 


The distribution of a logarithmic transformation of a variance 
ratio due to R. A. Fisher, If there are two independent estimates 
of the population variance sı? and s? based upon n, and degrees 
of freedom the function is defined as Bi PLIS ris d SET 


2 
z = } log DEI 
NIS? 
Fisher chose the transformation of 

à r ch trans the varia; i 

simplify interpolation in tables of significance ene P a s và 
Beta Distribution, Variance-ratio Distribution.] no IE 
z-score 
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A z-score for an observation is the score expressed as a deviation 
from the sample mean value in units of the sample standard 
deviation. 


z-test 

A significance test based upon the z-distribution (q.v.). In 
most cases it is tantamount to a variance-ratio test (q.v.); but 
also is used as an approximation to tests with more complicated 
distributions, in which case variance-ratios may not be involved. 


z-transformation 
See Fisher’s Transformation. 


Zero-sum Game 

A game played by a number of persons in which the winner 
takes all the stakes provided by the losers so that the algebraic 
sum of gains at any stage is zero. It has been argued that many 
decision problems may be viewed as zero-sum games between two 
persons. 


Zonal Sampling 

A term used (mainly by Indian statisticians) to indicate sampling 
by zones ; zone in this context denoting a stratum determined on a 
geographical basis. 


Zone of Indifference 
See Zone of Preference. 


Zone of Preference 
uri connection with the test of an hypothesis, the zone of 
indifference is defined as the region in the sample space, if any, 
which is left after the removal of a region of acceptance and a 
region of rejection. These two latter together are sometimes called 
a zone of preference. 

Tt is more customary, and seems better practice, to use the word 
« region ” instead of “ zone Ce 
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Glossary and Index of Terms 


A 


Abaque de la loi de Poisson 
Action indépendante 
Addition 
Agrégation 
Ajustement (cf. Lissage) 
de la tendance 
d'une courbe 
Allokurtique (adjectif, peu 
employé) i 
Alternative 
Amortissement 
Amplitude 
Analyse à plusieurs variables 
confluentielle 
de covariance 
de variance 
de variance à plusieurs 
variables 
de l'éventail (ou du faisceau) 
—Frisch 
des composantes 
discriminante 
factorielle 
harmonique 
ar la méthode des probits 
séquentielle (progressive) 
Antimode (peu employé, 
distribution en U) 
Aplatissement 
Arrangement au hasard 
restreint 
Arrondissement 
Association 
illusoire 
partielle 
Asymetrie 
positive 
Atténuation 


Poisson probability paper 
Independent action 
Addition 

Aggregation 

Smoothing 

Trend fitting 

Curve fitting 

Allokurtosis 


Alternative hypothesis 
Damping 
Amplitude 
Multivariate analysis 
Confluence analysis 
Covariance analysis 
Variance analysis 
Multivariate analysis of 
variance 
Bunch-map analysis 


Component analysis 
Discriminatory analysis 
Factor analysis 
Harmonic analysis 
Probit analysis 
Sequential analysis 
Antimode 


Kurtosis 
Restricted randomisation 


Rounding 
Association 
Illusory association 
Partial association 
Skewness 

Positive skewness 
Attentuation 
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Attribut (caractère qualititatif) 
Autocorrélation 

Autorégression 

Axiomes de Kolmogoroff 


B 


Barriére absorbante 
Base (de référence) 
(d’un sondage) 
Batterie de tests 
pondérée de tests 
Biais (erreur systématique) 
inhérent 
(ou distorsion) 
Bifactorielles 
Bloc 
incomplet 
incomplet compensé 
(équilibré) 
incomplet Partiellement 
compensé 
Blocs avec répartition au 
hasard 


liés (en chaîne) [Youden] 
Bordereau 


Bruit de fond 


C 


Carré de contingence 
de Knut-Wick 
de Youden 
gréco-latin 
hyper-gréco-latin 
latin 
latin auto-conjugué 
latin incomplet 
latin partiellement compensé 


latin standard 

moyen 

moyen de contingence 

moyen des différences 
successives 

orthogonal 
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PAGE 
Attribute e 
Autocorrelation 16 
Autoregression 52 
Kolmogoroff axioms E 
Absorbing barrier Si 
Base 13 
Frame 1 Sa 
Battery of tests YR 
Weighted battery d 
Inherent bias Le 
Bias = 
Bifactors d 
Block a 
Incomplete block B 
alanced incomplete block S 
Partially balanced incomplete 215 
block 
Randomised blocks Ei 
Linked blocks 18 
Schedule 2 
Noise 17 
Square contingene SI 
Knut-Wik ER si Kr 
Youden Square 3 
raeco-Latin Square o 
Yper-Graeco-Latin square 130 
Latin square 123 
Self-conjugate Latin square nn 
Incomplete Latin Square sia 
Partially balanced lattice S 
Square 
Standard Latin square a 
lean Square fee 
ean square contingency 179 
can square successive 
difference 208 
Orthogonal square 
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Carré quasi latin (Yates) 
semi-latin 
systématique 
Carte & courbes de niveau 
de contróle 
de contróle de qualité 
de contróle (diagramme) des 
étendues 
Cartogramme 
Catégorie (Critére de 
classification) 
d’épreuves 
marginale 
Centile 
Centre de position 
Chaine 
Chaine de Markoff 
Changement de sens 
Chiffre comparatif de mortalité 
x?-minimum (Chi-carré 
minimum) 
Choix (cf. Sélection) 
au hasard 
avec probabilité arbitraire 


entre plus de deux décisions 
mutuellement exclusives 
Chronique 
Classe 
Classes ouvertes 
Classification á double entrée 
à plusieurs entrées 
marginale 
multiple 
simple 
Coefficient 
beta 
d'agrément 
d'aliénation 
d'association 
d'autocorrélation 
de concentration 
de concordance 
de confiance 


de colligation 
de contingence 
de corrélation 
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Quasi-Latin square 
Semi-Latin square 
Systematie square 
Level map 

Control chart. 
Quality-control chart 
Range chart 


Cartogram 
Category 


Fundamental probability set 
Marginal category 

Centile 

Centre of location 

Chain - 

Markoff chain 

Turning-point 

Comparative mortality figure 
Minimum chi-square 


Selection 

Random selection 

Selection with arbitrary 
probability 

Multi-valued decision 


Time series 

Class 

Open-end classes 
Two-way classification 
Manifold classification 
Marginal classification 
Multiple classification 
One-way classification 
Coefficient 

Beta coefficient. 
Agreement, coefficient of 
Alienation, coefficient of 
Association, coefficient of 
Autocorrelation coefficient 
Concentration, coefficient of 
Concordance, coefficient of 
Confidence coefficient 
Reliability coefficient 
Colligation, coefficient of 
Contingency, coefficient of 
Coefficient of correlation 


PAGE 
235 
261 
289 
160 

64 
233 
240 


35 
36 


116 


173 
37 


248 
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Coefficient de corrélation de 
Bravais-Pearson 
de corrélation de Pearson 


de corrélation des rangs de 
Kendall (7) 

de corrélation des rangs de 
Spearman 

de corrélation multiple 


de corrélation partielle 


de corrélation seriale 
circulaire 

de dérangement (tests d'ordre) 

de détermination 

de détermination totale 


de dispersion 

de divergence 

de dissymétrie de Pearson 
de non détermination 


de perturbation 
de pondération 
de rassemblance raciale 
(K. Pearson) 
de régression 
de régression (Méthode de 
Frisch) 
de variation 
gamma (Cumulants) 
Phi (Association) 
Collectif 
Collectif irrégulier 
Combinaison de tests 
Communalités 
Comparaison de groupes 
Comparaisons par paires 
(appariées) 
Comportement inductif 
Composante aléatoire 
de variance 
de la variance 
d'interaction 
Composantes principales 
Conditionnel (liè) 
Conditions de Kénus 
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PAGE 
Bravais correlation coefficient 32 
Pearson coefficient of 219 
correlation 51 
Kendall’s tau (7) 15 
Spearman’s p 22 
Multiple correlation, 195 
coefficient of 212 
Partial correlation, coefficient 212 
ofta 
Circular serial correlation 43 
coefficient 
Disarray, coefficient of ES 
Determination, coefficient of En 
Total determination, 222 
coefficient of S 
Scatter coefficient 2 
Divergence, coefficient of E 
Pearson measure of skewness t^ 
Non-determination, coefficient 198 
of 1 
Disturbaney, coefficient of E 
Weighting coefficient a 
Racial likeness, coefficient of 222 
Regression coefficient GE 
Tilling coefficient 288 
Variation, coefficient of 319 
Gamma coefficient i 
Phi-coefficient ae 
Kollectiv 161 
Irregular kollectiv di 
Combination of tests ni 
Communalities Ze 
Group comparison 50 
Paired comparisons 2 
Inductive behaviour aa 
Random component 51 
Component of variance 311 
Variance component 3 51 
Component of interaction 226 
Principal components 55 
Conditional 152 


Konyus conditions 


i 
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Confiance 
Configuration de l'échantillon 
(représentation vectorielle) 
“ Confounding ” équilibré 
(compensé) 
Contact d'ordre élevé 
Contingence partielle 
Continuité stochastique 
Contrainte (condition) 
Contróle 
à 100% 
de réception 
de qualité à plusieurs 
variables 
des sous-strates 
(inspection) renforcé 
sur (de) variables 
Convergence en probabilité 


stochastique 


Convolution 
Correction d'atténuation 
(Spearman) 
d’échantillonnage pour 
population finie 
de continuité 
de continuité de Yates 


de groupement 
de Sheppard 
Corrections de queue 
pour distribution abrupte 
(peu employé) 
Corrélation 
avec retard (ou décalage) 


bisériale 

canonique 

curvilinéaire (curviligne) 
curviligne multiple 

de classements 

des rangs 

directe 

entre classes (inter-classe) 
factice (illusoire) 
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Reliability 
Configuration of sample 
Configuration 

Balanced confounding 


High contact 

Partial contingency 
Stochastic continuity 
Constraint 

Control 

Screening inspection 
Acceptance inspection 
Multi-variate quality: control 


Control of substrata 
Tightened inspection 
Variables inspection 
Convergence in probability 
Stochastic convergence 
Stochastic convergence 
Stochastic differentiability 
Convolution 

Correction for attenuation 


Finite sampling correction 


Correction for continuity 
Yates’ correction (for 
continuity) 
Correction for grouping 
Sheppard’s corrections 
End corrections 
Corrections for abruptness 


Correlation 

Lag correlation 
Cross-correlation 
Biserial correlation 
Canonical correlation 
Curvilinear correlation 
Multiple curvilinear correlation 
Grade correlation 
Rank correlation 
Direct correlation 
Interclass correlation 
Spurious correlation 
Nonsense correlation 
Illusory correlation 


PAGE 
248 
58 
58 
19 


128 


193 
121 
240 


142 
275 
200 
132 
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Corrélation—continued. 
intra-classe (interne) 
inverse 
linéaire 
non linéaire 
partielle 


partielle des rangs 
partielle multiple 
polychorique 
sériale (auto-corrélation) 
sériale avec retard 
(ou décalage) 
sériale inverse 
sériale non circulaire 
tetrachorique 
totale 
Corrélogramme 
Cote brute 
Courbe autocatalytique 
(ou logistique) 
caractéristique du test 
(ou courbe d'efficacité) 
de concentration (Lorenz, Gini) 
de croissance 
de distribution (répartition) 
de distribution de Pearson 
de l'effectif moyen de 
l'échantillon 
de Gompertz 
de Lorenz (de concentration) 
de Pareto Y 
de régression 
des fréquences 
des fréquences cumulées 
en cloche 
en $ (sigmoide) 
exponentielle 
de croissance exponentielle 
modifiée 
logistique 
normale 
sigmoide 
vraie de régression 
Couverture 
Covariance 
avec retard (ou décal, 


age) 
Covariation 
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PAGE 
Intraclass correlation ec 
Inverse correlation 149 
Linear correlation s 
Non-linear correlation 1 
Partial correlation ar 
Net correlation 198 
Partial rank correlation 213 
Multiple partial correlation Los 
Polychoric correlation 222 
Serial eorrelation 20 
Serial lag-correlation 269 
Inverse seria] correlation 146 
Non-circular serial correlation 42 
Tetrachoric correlation 292 
Total correlation 2 
Correlogram be 
Raw score 242 
Autocatalytie curve 1 
Operating characteristic curve 204 
Curve of concentration D 
Growth curve 125 
Distribution curve s 
Pearson curve, distribution 210 
Average sample number curve 18 
Gompertz curve 120 
Lorenz curve 179 
Pareto curvo 212 
Regression curve 250 
Frequency curve 114 
Cumulative frequency curve E 
Bell-shaped curve a 
S-curve 205 
Exponential curve 10 
Modified exponential curve 12 
Logistie curve SC 
Normal curve 265 
Sigmoid curve 298 
True regression curve 69 
Coverage 68 
Covariance 155 
Lag covariance 69 
Covariation 
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Creux 
Critére 
d'acceptation 
de Carleman 
de Pearson (Distributions) 
Cumulant 
factoriel 
Cycle 


D 


Décalage (retard) 
Décile 
Décision 
finale . 
Décomposition (ou Analyse : 
series chronologiques) 
Défauts admissibles 
Degré de croyance 
de libertó 
du caractére aléatoire 
Demi-étendue 
Demi-longueur 
Densité 
de probabilité 
en un point 
spectrale 
Dépendance 
stochastique 
Développement de 
Cornish-Fisher 
Déviation quartile 
(Demi-inter-quartile) 
Diagramme à images 
à secteurs 


à tuyaux d'orgue (à colonnes) 


à tuyaux d’orgue avec 
subdivisions 

axonométrique 

bi-logarithmique 

circulaire 

de dispersion 

de Gantt 

de phases (Frisch) 

de pourcentages 

des sommets et des creux 
(études des cycles) 
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Trough 

Criterion 
Acceptance criterion 
Carleman’s criterion 
Pearson criterion 
Cumulant 

Factorial cumulant 
Cycle 


Lag 

Decile 

Decision 
Terminal decision 
Decomposition 


Allowable defects 

Degree of belief 

Degree of freedom 
Degree of randomness 
Semi-range 

Half-width 

Density function 
Probability density function 
Point density 

Spectral density 
Dependence 

Stochastic dependance 
Cornish-Fisher expansion 


Quartile deviation 


Pictogram 
Pie-diagram 

Bar chart 
Component bar chart 


Axonometric chart 
Double logarithmic chart 
Circular chart 

Scatter chart 

Gantt progress chart 
Phase diagram 
Percentage diagram 
High-low graph 


PAGE 
298 
71 
4 
35 
215 
73 
106 


75 
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Diagramme en Z 
isométrique 
logarithmique 
multiple & colonnes 
semi-logarithmique 
Dichotomie 
Différences compensées 
moyenne 
tétrade 
Dispersion 
hypernormale 
hypornormale, hypernormale 
(Lexis) —peu employé 
normale 
Dissection (analyse) des 
distributions hétérogènes 
Dissymétrie (asymétrie) 
Distance 
Distorsion 
Distribution abrupte (peu 
employé) 
à deux variables 
aléatoire 
à plusieurs variables 
(multidimensionnelle) 
asymétrique (dissymétrique) 
asymptotique 
& une variable 
B (beta) 
bimodale 
binomiale 


binomiale négative 
composite 


cumulative 


eonditionnelles (liées) 
contagieuse 
continue 

de Bernoulh 

de Bessel 

de Cauchy 
d'échantillonnage 
de x? (Chi-carré) 
de F 

de Fisher (F) 

de fréquences 
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s 
Z-chart i 48 
Isometric chart 168 
Logarithmic chart 193 
Multiple bar chart 262 
Semi-logarithmic chart 82 
Dichotomy 19 
Balanced differences 177 
Mean difference 292 
Tetrad difference 88 
Dispersion à 131 
Hypernormal dispersion 284 
Subnormal dispersion, N 
Supernormal distribution 201 
Normal dispersion "op 
Dissection of heterogeneous 
distributions 269 
Skewness 86 
Distance 26 
Bias ; Biassed error 9 
Abrupt distribution 
0 
Bivariate distribution A 
Random distribution 195 
Multivariate distribution 149 
Joint distribution 1 13 
Asymmetrical distribution 13 
Asymptotic distribution 308 
Univariate distribution 26 
Beta distribution 28 
Bimodal distribution 38 
Binomial distribution 219 
Point binomial ; 4 196 
Negative binomial distribution 52 
Compound frequency 
distribution 74 
Cumulative distribution 
function , 56 
Conditional distributions 6l 
Contagious distribution e 
Continuous distribution 94 
Bernoulli distribution h 25 
Bessel function distribution $5 
Cauchy distribution 255 
Sampling distribution ai 
Chi-squared distribution 102 
F-distribution - 
Fisher (R. A.) distribution "s 


Frequency distribution 
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Distribution—continued. pv 
de Galton-MacAlister Galton-MacAlister distribution 116 
(Logarithmico-normale) 
de Gibrat Gibrat distribution 120 
de Gram-Charlier Charlier distribution 40 
d’Helmert Helmert distribution 126 
de la fonction Are sinus Are sine distribution 10 
de Laplace-Gauss Gauss’ distribution 118 
(Distribution normale) 
de Pascal (binomiale négative) Pascal distribution 214 
de Poisson Poisson distribution 220 
de Pélya Pélya distribution 221 
de pourcentages Percentage distribution 216 
de probabilité Probability distribution 227 
de Student “ Student's ” distribution 284 
de type A (Neyman) Type A distribution (Neyman) 300 
de type I (Pearson) Type I distribution 301 
de type II (Pearson) Type II distribution 301 
de type III (Pearson) Type III distribution 301 
de type IV (Pearson) Type IV distribution 302 
de type V (Pearson) Type V distribution 302 
de type VI (Pearson) Type VI distribution 302 
de type VII (Pearson) Type VII distribution 302 
de type VIII (Pearson) ‘Type VIII distribution 302 
de type IX (Pearson) Type IX distribution 303 
de type X (Pearson) Type X distribution 303 
de type XI (Pearson) Type XI distribution 303 
de type XII (Pearson) Type XII distribution 303 
de T (Hotelling) T-distribution 289 
de t (Student) t-distribution 289 
| de Weibull Weibull distribution 314 
de Wishart Wishart distribution 317 
de z (Fisher) z-distribution 318 
| des fréquences cumulées Cumulative frequency 74 
distribution 
des sommes cumulées Cumulative sum distribution 74 
(variable discréte) 
des temps de réaction Response-time distribution 251 
dissymétrique Asymetrical distribution 13 
: Skew distribution 269 
double de Poisson . Double Poisson distribution 89 
| doublement exponentielle Double exponential 89 
L d A distribution 
en es variances Variance ratio distribution 312 
` en J J-shaped distribution 
en U U-shaped distribution i: 


exponentielle Exponential distribution 102 
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Distribution—continued. 
exponentielle négative 


gamma 
hypergéométrique 
logarithmico-normale 


marginale 

multinomiale 

multinomiale à plusieurs 
variables 

multinomiale négative 


non centrée de y? 

non centrée de F 

non centrée de t 

non singulière 

normale 

normale à deux variables 

normale cumulative 

plurimodale 

rectangulaire 

singulière 

symétrique 

triangulaire 

tronquée 

tronquée (par limitation des 

observations) 

uniforme (ou rectangulaire) 
Dose effective médiane 

équivalente 

léthale médiane 
Double dichotomie 
Droite limite d'acceptation 
Duel (Jeu à somme nulle) 
Durée de retour 


E 


Ecart absolu 

moyen absolu 

moyen 

quadratique moyen 
Ecart-type 

relatif (ou coefficient de 

variation) 

Echantillon 
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PAGE 
Negative exponential 196 
distribution 
Gamma distribution 117 
Hypergeometrie distribution 130 
Logarithmic normal A 
distribution eS 
Marginal distribution 119 
Multinomial distribution 192 
Multivariate multinomial 195 
distribution 
Negative multinomial 196 
distribution 
Non-central distribution 198 
Non-central F-distribution 198 
Non-central t-distribution 198 
Non-singular distribution 201 
Normal distribution 201 
Bivariate normal distribution 30 
Cumulative normal distribution 74 
Multi-modal distribution 192 
Rectangular distribution 242 
Singular distribution 268 
Symmetrical distribution 287 
Triangular distribution 298 
Truncated distribution 299 
Censored distribution 37 
Uniform distribution 306 
Median effective dose 180 
Equivalent dose 96 
Median lethal dose 180 
Double dichotomy Es 
Acceptance line * 
Zero-sum (two person) game 319 
Return period 251 
Absolute deviation E 
Average deviation Le 
Mean deviation SC 
Root mean Square deviation 202 
Standard deviation 2 
Percentage standard deviation 216 
Sample Fe 


ls 
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Echantillon—continued. 

aléatoire 

appariés 

au jugé 

auto-pondéré 

(avec erreur systématique) 

choisi à dessein 

compensé 

défectueux 

discordant (Pitman) 

fixe (invariable) 

non aléatoire 

par quota 

principal 

probabiliste 

progressif 

répété 

représentatif 

rigoureusement probabiliste 

sans biais (sans distorsion) 

simple 

stratifié 

superposés 

systématique 
Echantillonnage avec capture 

et libération 

de Neyman 

double 

écourté, abrégé 

en grappes 

indirect 

intensif 

le long d'un itinéraire 

multiple 

par tirage (loterie) 

pour inspection qualitative 

quasi probabiliste 

simple 

(sondage) en ligne 

sur l'ensemble 
Echelle de variations relatives 
Effectif moyen de l'échantillon 


Effectifs non Proportionnels des 


sous-classes 

Effectifs proportionnels 
les sous-classes (analy: 
variance) 


dans 
se de 
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PAGE 
Random sample 238 
Matched samples 175 
Judgment sample 149 
Self-weighting sample 260 
Biassed sample 26 
Purposive sample 232 
Balanced sample 20 
Defective sample 78 
Discordant sample 84 
Fixed sample 111 
Non-random sample 199 
Quota sample 236 
Master sample 174 
Probability sample 228 
Sequential sample 263 
Duplicate sample 97 
Representative sample 249 
Unrestricted random sample 308 
Unbiassed sample 306 
Simple sample 266 
Stratified sample 282 
Interpenetrating samples 143 
Systematic sample 288 
Capture-release sampling 35 
Neyman sampling 196 
Double sampling 90 
Curtailed sampling 74 
Cluster sampling 45 
Indirect sampling 137 
Intensive sampling 14] 
Route sampling 253 
Multiple sampling 192 
Lottery sampling 171 
Attribute, sampling for 15 
Quasi-random sampling 235 
Single sampling 267 
Line sampling 165 
Bulk sampling 33 
Ratio scale 241 
Average sample number 18 

function 
Disproportionate sub-class 85 
numbers 

Proportional sub-class numbers 23] 
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Effet Craig 

de Slutsky-Yule 

principal 

résiduel du traitement 
Efficacité asymptotique 

dans l’estimation (au sens 

de Pitman) 
(efficience) 
relative 


Enquéte 
d'opinion 
par sondage 
pilote 
répétées 
Ensemble de référence 
Epreuve 
d’uniformité 
indépendantes 
Equations normales 
d’autorégression 
d’estimation 
d’estimation sans biais 
de Chapman-Kolmogoroff 


de Kolmogoroff 
de Planck-Fokker 
de régression 
de Yule 
structurelle (de structure) 
Equivalent 
Erreur 
absolue 
aléatoire 
d’approximation 
d’échantillonnage 
d’échantillonnage aléatoire 
d’estimation 
d’observation 
dans les enquétes 
dans les équations 
dans les variables 
de premiére espéce 


de seconde espéce 
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Craig effect 

Slutsky-Yule effect 

Main effect 

Residual treatment effect 
Asymptotic efficiency 
Closeness (in estimation) 


Efficiency 

Relative efficiency 
Relative precision 
Survey 

Opinion survey 
Sample survey 

Pilot survey 
Repeated surveys 
Reference set, 

Trial 

Uniformity trial 
Independent trials 
Normal equations 
Autoregression equation 
Estimating equation 


Unbiassed estimating equation 


Chapman-Kolmogoroff 
equations 
Kolmogoroff equations 
Planck-Fokker equation 
Regression equation 
Yule's equation 
Structural equation 
Equivalent 
Error 
Absolute error 
Random error 
Approximation error 
Sampling error 
Random sampling error 
Error of estimate 
Error of observation 
Errors in surveys 
Error in equations 
Error in variables 
a-error 
Error of first kind— 
Type I error 
B-error 
Error of second kind— 
Type II error 
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PAGE 
69 
270 
172 
250 
13 
45 


93 
246 
247 
286 
205 
257 
218 
249 
244 
297 
306 
136 
201 

16 
100 
305 

40 
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Erreur—continued. 

de troisiéme espéce 
(David, Mosteller) 

expérimentale 

non systématique 

par défaut 

par excès 

probable 

quadratique moyenne 

systématique 


systématique de pondération 
systématique de spécification 
d’un modèle 
systématique due au procédé 
systématique liée à 
l'enquéteur 
systématique par excés 
tendant à se compenser 
type 
type asymptotique 
type d'une estimation 
type relative (en % de la 
moyenne) 
Espace des facteurs communs 
des décisions 
des échantillons 
des paramétres 
Espérance mathématique 
mathématique conditionnelle 
(liée) 
mathématique d'un probit, 
Essai 
Estimateur 
absolument sans biais 
asymptotiquement efficient 
(& variance minimum) 
asymptotiquement sans biais 


biaisé (avec erreur 
systématique) 
convergent 
efficient (& variance 
minimum) 
exhaustif 


le plus efficient (variance 
minimum) 
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PAGE 
Error of third kind 99 
Experimental error 97 
Unbiassed error 305 
Downward bias 90 
Upward bias 309 
Probable error 229 
Root mean square error 253 


Bias ; Biassed error 26 


Systematic error 288 
Weight bias 315 
Specification bias 272 
Procedural bias 229 
Interviewer bias 144 


Upward bias 
Compensating error 
Standard error 
Asymptotic standard error 
Standard error of estimate 
Percentage standard error 


Common factor space 48 
Decision space 78 
Sample space 255 
Parameter space 211 
Expoctation 101 
Conditional expectation 56 
Expected probit 102 
Trial 297 
Estimator 100 
Absolutely unbiassed estimator 3 
Asymptotically efficient 14 

estimator 
Asymptotically unbiassed 

estimator 14 
Biassed estimator 26 
Consistent estimator 61 
Efficient estimator 94 
Exhaustive estimator, 285 


sufficient estimator 
Most efficient estimator 
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Estimateur—continued. 
linéaire sans biais de variance 
minimum 
non régulier (au sens de 
Cramér) 
par la méthode du maximum 
de vraisemblance 
régulier (au sens de Cramér) 
sans biais (absolument 
correct) 
sans biais de variance 
minimum 
supplémentaire (auxiliaire) 
Estimation 
absolument sans biais 
à l’intérieur des blocs 
de Markoff 
d'un paramètre 
entre blocs 
linéaire 
minimax 
par la méthode de Bayes 
par la méthode de régression 
par la méthode du quotient 
par les moindres carrés 
ponctuelle 
progressive (séquentielle) 
quadratique 
simultanée 
(valeur estimée) 
Etendue 
(amplitude) effective 
moyenne 
Evènement aléatoire 
Examen simultané de plusieurs 
classements 
Exhaustivité simultanée dans 
l'estimation de plusieurs 
Paramètres 
Expériences complexes 


Expérience factorielle 
Extrême 


F 


Facteur 
bipolaire 
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Best absolutely unbiassed 
linear estimator 
Non-regular estimator 


Maximum likelihood estimator 


Regular estimator 
Unbiassed estimator 


Best absolutely unbiassed 
estimator 

Ancillary estimator 

Estimation 

Absolutely unbiassed estimate 

Intrablock estimate 

Markoff estimate 

Point estimation 

Interblock estimate 

Linear estimation 

Minimax estimation 

Bayes’ estimation 

Regression estimate 

Ratio estimate 

Least squares estimate 

Point estimation 

Sequential estimation 

Quadratic estimate 

Simultaneous estimation 

Estimate 

Range 

Effective range 

Mean range 

Random event 

m-rankings 


Joint sufficiency 
Complex experiments 


Factorial experiment, 
Extreme 


Factor 
Bipolar fact or 
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Facteur—contin ued. 
commun 
d'ajustement dans le temps 
d ‘amortissement 
d'efficacité (d’efficience) 
d’extension 
de groupe 
de Pondération (saturation) 
général 
oblique 
spécifique 
unique 
Files d'attente 
Filtre 
Fluctuation 
de courte durée 
Fonction auxiliaire (supplé- 
mentaire) des observations 
caractéristique 
caractóristique (ou 
d'efficacité) du test 
conditionnelle des 
observations 
continue de fréquences 
d'au tocorrélation 
d’autocovariance 
de configuration 
de coút 
de décision 
de décision admissible 
de décision minimax 
de décision uniform 
meilleure 
de distribution 
de distribution des 
de Fermi-Dirac 
de l’ordre des observations 
D? de Mahalanobis 
de pondération 
de probabilité de Walker 
de risque 
de vraisemblance 
des observations 
des observations de 
l'échantillon 
discontinue de fréquence 
diseriminante 


ément la 


fréquences 
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PAGE 
Common factor 48 
Time comparability factor 294 
Damping factor 77 
Efficiency factor 93 
Raising factor 236 
Group factor 23 
Factor loading 105 
General factor 119 
Oblique factor 203 
Specifie factor 272 
Unique factor 308 
Queues 236 
Filter 109 
Fluctuation 112 
Short-term fluctuation 265 
Ancillary statistic 9 
Characteristic function 40 
Operating characteristic 204 

function 
Conditional Statistics 56 
Continuous frequency function 63 
Autocorrelation function 16 
Autocovariance function : 16 
Pattern function 215 
Cost function 68 
Decision function 77 
Admissible decision function 5 
Minimax decision function 182 
Uniformly better decision 307 
function 

Distribution function 87 
Frequency function 114 
Fermi-Dirac statistics 107 
Order statistics 206 
D? statistic 76 
Weight function 315 
Walker Probability function 314 
Risk function 252 
Likelihood function 163 
Statistic 279 
Sample statistic 255 


Discontinous frequency function 84 


Classification statistics 
iscriminant function 


44 
84 
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Fonction—continued. 
discriminante linéaire 
exhaustive des observations 
génératrice 
génératrice des cumulants 
génératrice des cumulants 
factoriels 

génératrice des moments 

génératrice des moments 
factoriels 

(beta) incompléte 

(gamma) incompléte 

linéaire systématique des 
observations 

non efficace des observations 

orthogonale 

puissance (d’un test) 

spectrale 

systématique des observations 

systématique linéaire la plus 
efficace des observations 

tétrachorique 

Force d’un test 

Formule circulaire 

d’Erlang 
de Sheppard 
de Spearman-Brown 
Fractile 
Fraction de sondage 
de sondage variable 
sondée constante 
Fréquence 
absolue (ou effectif ) 
de classe 
de Nyquist 
marginales 
par case (ou cellule) 
relative 


théorique 


théorique dans Vhypothése 
d’indépendance 


G 


Gradient de fertilitg 
Graphique & barres successives 


336 ENGLISH 
PAGE 
Linear discriminant function 166 
Sufficient statistic 285 
Generating function 119 
Cumulant generating function 73 
Factorial cumulant generating 106 
function 
Moment generating function 185 
Factorial moment generating 107 
function 
Incomplete beta function 133 
Incomplete gamma function 133 
Linear systematic statistics 167 
Inefficient statistic 138 
Orthogonal function 207 
Power function 223 
Spectral function 273 
Systematic statistic 289 
Most efficient linear 187 
systematic statistic 
Tetrachorie function 292 
Strength of a test 282 
Circular formula 43 
Erlang's formula 96 
Sheppard's formula 264 
Spearman-Brown formula 271 
Fractile 113 
Sampling fraction 266 
Variable Sampling fraction 310 
Uniform sampling fraction 306 
Frequency 114 
Absolute frequency 2 
Class frequency 44 
Nyquist frequeney 203 
Marginal frequencies 178 
Cell frequency 36 
Relative frequency 247 
Proportional frequency 231 
Theoretical frequency 292 
Independence frequency 135 
Fertility gradient 108 


Band chart 


| 
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Graphique d'inspection Inspection diagram 140 
(Contróle) 
Grappe Cluster 45 
Grille (quadrillage) Grid 122 
Groupago (agrégation) des Pooling of classes 222 
classes 
des erreurs Pooling of error A 222 
des sommes de carrés Pooling of sums of squares 222 
Groupe Group 123 
H 
Hasard (aléatoire-adj.) Random 237 
Hétérocurtique (peu employé) Heterokurtic 127 
Hétérograde Heterograde 127 
Hétéroscedastique (peu Heteroscedastic 127 
employé) 
Hétérotypique (peu employé) Heterotypic 127 
Hiérarchie des correlations Hierarchy 128 
(Spearman) 
Histogramme Histogram 129 
Historigramme (peu employé) Historigram 129 
Homocurtique (peu employé) Homokurtic 129 
Homogénéité Homogeneity 129 
Homograde Homograde 129 
Homoscédastique (peu employé) Homoscedastic 130 
Hypothèse admissible Admissible hypothesis 6 
composite Composite hypothesis 51 
de Student Student’s hypothesis 284. 
linéaire Linear hypothesis 166 
non-nulle Non-null hypothesis 199 
nulle Null hypothesis 202 
simple Simple hypothesis 266 
statisque Hypothesis, statistical 131 
Hystéresis Lag hysteresis 155 
I 
Identifiabilité Identifiabilit; 
Indépendance eegene zm 
Indice Index number 136 
a P pete bass tados Ll 
por Cros i i 
comparatif de mortalité RA Ze 


(or figure) 
Yi 
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Indice—continued. 
composite (synthétique) 
corrigé 
de concentration 
de corrélation 
de dispersion 
de dispersion d’une loi de 

Poisson 
de Laspeyres 
de Lincoln 
de Paasche 
de Pareto 
de prix 
de quantités (de volume) 
de valeur 
d’Edgeworth 


d’homogénéité de dispersions 
binomiales 
en chaîne (à bases 
enchainées) 
idéal VI. Fisher 
pondéré 
synthétique 
Induction fiduciaire 
Induction non paramétrique 
Inégalité de Bienaymé- 
Tchebycheff 
de Boole 
de Camp-Meidell 
de Cramér-Rao (Fréchet- 
Darmois) 
de Cramér-Tchebycheff 
de Gauss-Winckler 
de Kolmogoroff 
de Liapounoff 
de Markoff 
de Tchebycheff 
Information 
relative (Yates) 
supplémentaire 


Inspection 
de qualités non mesurables 
(contróle aux calibres) 
non rectifiante 
normale 
rectifiante 
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Composite index number 51 
Rectified index 243 
Concentration, index of 54 
Correlation, index of 67 
Dispersion indices 85 
Poisson index of dispersion 220 
Laspeyres’ index 158 
Lincoln index 164 
Paasche index 210 
Pareto index 212 
Price index 226 
Quantum index number 234 
Value index 310 
Marshall-Edgeworth-Bowley 174 

index 
Binomial index of dispersion 28 
Chain base index 39 
“ Ideal ” index number 131 
Weighted index number 315 
Aggregative index 6 
Fiducial inference 108 
Non-parametric inference 199 
Bienaymé-Tchebycheff 27 
inequality 

Boole's inequality 31 
Camp-Meidell inequality 34 
Cramér-Rao inequality 69 
Cramér-Tchebycheff inequality 70 
Gauss-Winckler inequality 118 
Kolmogoroff inequality 152 
Liapounoff's inequality 162 
Markoff inequality 174 
Tehebycheff inequality 291 
Information 138 
Relative information 247 
Ancillary information 9 
Supplementary information 286 
Inspection 140 
Attribute, inspection by 15 
Non-rectifying inspection 243 
Normal inspection 201 


Rectifying inspection 
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Inspection—continued. 
réduite 

Tsocurtique (peu employé) 

Isotropie 

Intégration stochastique 

Intensité 

Interaction 

Intercorrélation 

Intervalle de classe 


de confiance 

de confiance centré 

de confiance d'étendue 
minimum (Neyman) 

de confiance le plus sélectif 
(Kendall) 

de confiance non centré 


de confiance non 
paramétrique 
d’erreur 
d’estimation 
entre déciles 
géométrique (rapport des 
valeurs extrémes) 
interquartile 
Invariance 
Inversion 


J 


Jeu de somme nulle & deux 
joueurs 
Jou équitable 


L 


Lemme de Neyman-Pearson 


Leptocurtique (adj., peu usité) 


Liaison 

Liaison linéaire 

Ligne (droite) d'acceptation 
de base 


d’équidistribution (droite ...) 


de régression 
de régression des probits 
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Reduced inspection 243 
Isokurtie 148 
Isotropy 148 
Stochastic integration 280 
Intensity 141 
Interaction 141 
Intercorrelation 142 
Class interval 44 
Grouping interval 123 
Confidence interval 57 
Central confidence interval 37 
Shortest confidence interval 265 
Most selective confidence 188 

interval 
Non-central confidence 198 
interval 
Distribution-free confidence 87 
interval 

Error band 97 
Interval estimation 144 
Interdecile range 143 
Geometric range 120 
Interquartile range 143 
Invariance 146 
Inversion 147 
Zero-sum (two person) game 319 
Fair game 107 
Neyman-Pearson Lemma 157 
Leptokurtosis 160 
Constraint 61 
Linear constraint 165 
Acceptance line 4 
Base line 21 
Line of equal distribution 165 
Regression line 245 
Probit regression line 229 
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Ligne—continued. 


de rejet (au dela de laquelle) 


Limite d’acceptation 
de qualité moyenne, aprés 
inspection. 
inférieure de contróle 
Limites de classes 


de confiance 
de contréle 
de probabilité 
de tolérance 
de tolérance non 
paramétrique 
fiduciaires 
supérieures de contróle 
Lissage 
Liste 
Logistique 
Loi de Laplace-Gauss 
de succession de Laplace 
des grands nombres 
des grands nombres de 
Poisson-Bernoulli 
des logarithme itérés 
des petits nombres 
faible des grands nombres 


forte des grands nombres 
Lot 


Lot soumis à l'inspection 


M 


Mième valeur (par ordre de 
grandeur) 
Martingale 
Masse représentative d'une 
probabilité 
Matrice d'information 
des corrélations 
des covariances 


des facteurs 
des moments 
Médiane 
Meilleur adjustement 
estimateur 
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Rejection line 246 
Acceptance boundary 4 
Average outgoing quality limit 18 
Lower control limit 172 
Class boundaries 44 
Class limits 44 
Confidence limits 57 
Control limits 64 
Probability limits 228 
Tolerance limits 295 
Non-parametric tolerance 199 

limits 
Fiducial limits 108 
Upper control limits 309 
Smoothing 271 
Schedule 258 
Autocatalytic curve 15 
Normal distribution 201 
Laplace law of succession 156 
Large numbers, Law of 157 
Poisson-Bernoulli law of 220 
large numbers 

Iterated logarithm, Law of 148 
Small numbers, Law of 270 
Weak law of large numbers 283 
Strong law of large numbers 283 
Lot 171 
Tnspection lot 140 
mth values 172 
Martingale 174 
Probability mass 228 
Information matrix 139 
Correlation matrix 67 
Covariance matrix 69 
Dispersion matrix 85 
Factor matrix 105 
Moment matrix 186 
Median 176 
Best fit 25 


Best estimator 
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Meilleure région de rejet 
(critique) 
Mesocurtique (adj. peu 
employé) 
Mesure de dispersion á partir des 
quartiles 
de position 
Méthode à information limitée 
de Behrens 
de Brandt-Snedecor 
d'échantillonnage (de 
sondage) 
de Frisch (régression) 
de Gauss-Seidel 
de Kiirber 
de Monte Carlo 
de recensement 
de Reed-Miinch 
de sommation de Hardy 
de Spearman-Kärber 
de tracé à main levée 
des différences de Tintner 
des moindres carrés 
des moments 
des moyennes mensuelles 
des moyennes mobiles 
des points sélectionnés 
(choisis) 
des semi-moyennes (moyennes 
de deux demi-périodes) 
du centroide 
du facteur commun unique 
du maximum de 
vraisemblance 
du risque minimum 
du total mobile 
non paramétrique 


Milieu de l’étendue (de 
l'intervalle) 
Mode 


Modèle 
à équations simultanées 


à plusieurs équations 

agrégatif 

avec erreurs sur les équations 

avec erreurs sur les équations 
et les variables 
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Best critical region 
Mesokurtic 
Quartile measure of skewness 


Location, measure of 
Limited-information method 
Behrens’ method 
Brandt-Snedecor method 
Sampling method 


Tilling 

Gauss-Seidel method 
Kiirber's method 
Monte-Carlo method 
Census method 
Reed-Miinch method 
Hardy summation method 
Spearman-Kiirber method 
Freehand method 
Variate-difference method 
Least squares method 
Method of moments 
Monthly average method 
Moving average method 
Selected points, method of 


Semi-averages, method of 


Centroid method 
Single factor method 
Maximum likelihood method 


Minimum risk method 
Moving summation process 
Distribution-free method 


Non-parametric method 
Mid-range 


Mode 

Model 

Simultaneous equations model 
Multi-equational model 
Aggregative model 

Shock model 

Shock and error model 
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Modéle—continued. 
déterministe 
dynamique 
linéaire 
mixte 
stochastique 

Moindres carrés 
Moments 


brut (non corrigé) 
brut (non corrigé) 
centré 

corrigé 

valeurs absolues 
empirique (non centré) 
factoriel 

factoriel centré 
incomplet 

mixte 


Mouvement brownien 
Moyenne 


arithmetique 
de rapports 
de travail 
géométrique 
harmonique 
mobile 
non pondérée 
pondéreé 
progressive 
quadratique 
vraie (de la population) 
Multicollinéarité 


N 


Niveau de confiance 
de qualité requis 
de signification 


moyen de qualité après 
inspection 
Nombre au hasard (aléatoire) 
de Bernoulli 
indice 
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Deterministic model sl 
Dynamie model 92 
Linear model 166 
Mixed model 183 
Stochastic model 280 
Least squares 160 
Moments 185 
Power moments 223 
Raw moment 241 
Unadjusted moments 305 
Central moment 38 
Corrected moment 65 
Absolute moment 3 
Frequency moment 114 
Factorial moment 106 
Central factorial moment 37 
Incomplete moment 134 
Joint moment 149 
Product moment 230 
Brownian motion process 32 
Average 17 
Mean 176 
Arithmetic mean 11 
Average of relatives 18 
Working mean 317 
Geometrie mean 119 
Harmonic mean 126 
Moving average 89 
Unweighted mean 310 
Weighted average 315 
Progressive average 230 
Quadratic mean 232 
True mean 298 
Multicollinearity 191 
Confidence level 57 
Acceptable quality level 4 
Level of significance 161 
Significance level 265 
Average outgoing quality level 18 
Random number 238 
Bernoulli number 24 


Index number 
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Nombre—continued. 
toléré de piéces défectueuses 
Nomogramme 
Non réponse 
Normalisation d'une fonction de 
fréquences 
des notes (cotes) 
Nuage de corrélation 
(de points) 


O 


Observations non orthogonales 
orthogonales 
qualitatives 
quantitatives 

Ogive 

Ogive de Galton 

Opération en vue de donner un 

caractére aléatoire 

Ordre aléatoire 
cyclique 
d'interaction 
des coefficients 
de stationarité (employé 

comme adjectif : 
stationnaire d'ordre) 

Origine arbitraire 
choisie au hasard 

Oscillation 
amortio 
de relaxation 
perturbée 


IS 


Papier à échelle fonctionnelle 
normale 
à échelle fonctionnelle des 
probabilités totales R 
à échelles fonctionneles yw 
Paramétre . 
. déduit d'observation 
de position 


descriptif d'observation 
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Tolerance number of defects 


Nomogram 
Non-response 


Normalisation of frequency 


function 


Normalisation of scores 


Scatter chart 


Non-orthogonal data 
Orthogonal data 
Qualitative data 
Quantitative data 
Ogive . 

Galton ogive 
Randomisation 


Random order 
Cyclic order 

Order of interaction 
Order of coefficients 
Order of stationarity 


Arbitrary origin 
Random start 
Oscillation 

Damped oscillation 
Relaxed oscillation 
Disturbed oscillation 


Normal probability paper 


Probability paper 


Binomial probability paper 


Parameter 

Derived statistic 
Location parameter 
Parameter of location 
Descriptive statistic 
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Paramétre—continued. 
fonction des rangs 
(coefficient) k de Fisher 
statistique (fonction des 

observations) 
de structure 

Parcelle 

Partition de x? (Chi-carré) 

Percentile 

Période 

Période de base 

Périodicité cachée (Schuster) 

Périodogramme 
d’Alter 
de Schuster 
de Whittaker-Robinson 


Perte d’information 
Perturbation stochastique 
Phase 
Phases (Séquences, suites) 
Plan avec demi-répétition 
(renouvellement) 
de sondage 


d'expérience compensé entre 


groupes 
d'expérience en treillis 
d'expérience en treillis 
cubique 
d'expérience orthogonal 
en treillis simple 
factoriel symétrique 
multi-factoriel 
non factoriel 
quasi factoriel 
systématique 
Platycurtique (adj. peu 
employé) 
Poids 
Poids (pondération) mobiles 
Point échantillon 
Point représentatif des 
paramètres 
Polygone de fréquences 
Polynome de Bernoulli 
de Gram-Charlier 
de Laguerre 
de Legendre 
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Rank order statistic 240 
k-statistie 150 
Statistie 279 
Structural parameter 283 
Plot 219 
Partition of x? 214 
Percentile 216 
Period 217 
Base period 21 
Hidden periodicity 128 
Periodogram 217 
Alter periodogram 8 
Schuster periodogram 258 
Whittaker-Robinson 316 

periodogram 

Loss of information 171 
Stochastic disturbance 280 
Phase 218 
Runs 353 
Half-replicate design 125 
Sample design 254 
Intra-group balanced design 144 
Lattice design 159 
Cubic lattice design 73 
Orthogonal design 207 
Simple lattice design 266 
Symmetrical factorial design 287 
Multi-factorial design 191 
Non-factorial design 106 
Quasi-factorial design 235 
Systematic design 288 
Platykurtosis 219 
Weight 315 
Moving weights 190 
Sample point 255 
Parameter point 211 
Frequency polygon 115 
Bernoulli polynomial 24 
Charlier polynomial 40 
Laguerre polynomial 154 


Legendre polynomial 


Ee 
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Polynome—continued. 
de Tchebycheff 
orthogonaux 

Pondération 


Pondération è partir des valeurs 


de la base (indices) 
Population 
(univers) 
continue 
finie 
hypothétique 
infinie 
non normale 
stationnaire 
type 
Postulat de Bayes 
Pourcentages (Niveaux de 
signification en %)) 


toléré de piéces défectueuses 


dans le lot 
Précision 


intrinséque (Fisher) 
Première loi de Laplace 
Premier théoréme limite 


Presque certain (quasi certitude) 


Prévision 


Principe minimax 
Probabilité 
à posteriori 
à priori 
conditionnelle (liée) 
de passage 
directe 
élémentaire 
fiduciaire 
intégrale 
inverse 


proportionnelle à la taille 


(tirage avec) 
Probit corrigé 
de travail 
empirique 


Problème de décisions multiples 
de répartition d'objets dans un 


ensemble de cases 
des k échantillons 


Tchebycheff polynomial 
Orthogonal polynomial 
Weighting 

Base weight 


Population 

Universe 

Continuous population 
Finite population 
Hypothetical population 
Infinite population 
Non-normal population 
Stationary population 
Standard population 
Bayes’ postulate 
Percentage points 


Lot tolerance percent 
defective 
Accuracy 
Precision 
Intrinsic accuracy 
Laplace distribution 
First limit theorem 
Almost certain 
Forecasting 
Prediction 
Minimax principle 
Probability 
Posterior probability 
Prior probability 
Conditional probability 
Transition probability 
Direct probability 
Probability element 
Fiducial probability 
Probability integral 
Inverse probability 
Selection with probability 
proportional to size 
Corrected probit 
Working probit 
Empirical probit 
Multi-decision problem 
Occupancy problems 


k-samples problem 
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Probléme—continued. 
des queues (files d’attente) 


Procédé sous contréle 
Processus additif 
aléatoire (stochastique) 
aléatoire fondamental 
(Mouvement Brownien) 
aléatoire d’impulsion 
à phases multiples (Kendall) 
à ramifications 
autorégressif 
stochastique conservatif 
continu 
continu dans le temps 
cumulatif (de Kendall) 
de diffusion 
de Furry 
de Laurent 
de Markoff 
de Poisson 
de Poisson composite 
de Pélya 
de renouvellement 
déterministe 
différentiel 
ergodique 
explosif 
généralisé de Markoff 
harmonique perturbé 
homogéne 
homogéne dans le temps 


linéaire 
multiplicatif (ou à 
ramifications) 
non stationnaire 
orthogonal 
périodique 
stationnaire 


stochastique 


stochastique á accroissements 


indépendants 
stochastique de Whittaker 
stochastique en cascade 
stochastique logistique 
Produit de composition 


7 
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Queueing problem 236 
Congestion problem 59 
Controlled process 64 
Additive process 5 
Random process 238 
Fundamental random process 116 
Random impulse process 238 
Multiple phase process 194 
Branching process 32 
Autoregression process 16 
Conservative process 60 
Continuous process 63 
Temporally continuous process 291 
Cumulative process 74 
Diffusion process 93 
Furry process 116 
Laurent process 159 
Markoff process 174 
Poisson process 221 
Compound Poisson Process 52 
Pólya process 222 
Birth-and-death process 29 
Deterministic process 82 
Differential process 83 
Ergodic process 96 
Explosive process 102 
Multiple Markoff process 194 
Disturbed harmonic process 87 
Homogeneous process 129 
Temporally homogeneous 291 

Process 

Linear process 166 
Multiplicative process 194 
Evolutionary process 101 
Orthogonal process 207 
Periodic process 217 
Stationary process 279 
Stable distribution 277 
Stochastic process 280 
Discrete process 84 
Crypto-deterministic process 72 
Caseade process 36 
Logistic process 169 
Convolution 65 


| 
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Progressif (séquentiel) 
Proportion de déchets 
(de rebuts) 
moyenne de déchets du 
procédé 
Propriété additive de x? 
Puissance relative (de deux 
stimuli) 


Q 


Quadratique 
Quantile 
Quantiles 
Quantitatif 
Quantité moyenne inspectée 
Quartile A 
inférieur 
supérieur 
Questions ouvertes 
Questionnaire 


Queue d'une distribution 
Quintiles 


R 


Racine 
caractéristique 
Raccord (indices) 
Rang 
ex-aequo 
relatif (en Y, u i 
NS % de l'effectif) 
Depp (quotient) 
amplitude (mouvements 
saisonniers) 
de corrélation 
(quotient) de Geary 
de Lexis ` 
de Mill 
de prix 
de quantités 
de von Neumann 
Si vraisemblance 
n Chaine (suite de) 
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Sequential 
Fraction defective 


Process average fraction 
defective 

Additive property of x* 

Relative potency 


Quadratic 

Fractile 

Quantiles 
Quantitative 
Average amount of inspection 
Quartile 

Lower quartile 
Upper quartile 
Open-end questions 
Schedule 
Questionnaire 

Tail of a distribution 
Quintiles 


Radix 
Characteristic root 
Splicing 

Rank 

Tied-ranks 

Grade 

Array 

Ratio h 
Amplitude ratio 


Correlation ratios 
ieary's ratio 
Lexis ratio 

Mill’s ratio 

Price relative 

Quantity relative 

Von Neumann's ratio 

Likelihood ratio 

Chain relative 
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etna rapports) Link relatives s 
T d’Hotelling Hotelling's T i 2 

Rappel Call-back 3 
Follow-up 112 
n 250 

Réaction (réponse) Response. P 3 
quantitative Quantitative response 229) 

Réalisation (d'un processus Realisation 242 

Stochastique) 
Recensement Census 37 
par sondage Sample census 256 
Rectangle latin Latin rectangle 159 
Réduction des observations Reduction of data 244 
Région critique Critical region 71 
critique non biaisée réguliére Regular unbiassed critical 246 
(au sens de Cramér) region 

d’acceptation Acceptance region 4 

d'indifférence Zone of indifference 319 

de confiance Confidence region ; 57 

Confidence belt 

de décision (acceptation Zone of preference 319 
ou rejet) 

de refus la plus puissante Most powerful critical region 187 
(efficace) 

de rejet Rejection region 46 

Règle de Spearman (coefficient Spearman’s footrule 271 

de corrélation des rangs) 

Régression Regression 244 
avec retard (décalage) ag regression 156 
curvilinéaire (curviligne) Curvilinear regression 75 
diàgonale (Frisch) Diagonal regression 82 
exponentielle Exponential regression 103 
"linéaire Linear regression 167 
multiple ; Multiple Tegression 194 
non linéaire Non-linear regression 198 
orthogonale (Frisch) Orthogonal regression 209 
partielle Partial regression 213 
totale Total regression 296 

Relance Follow-up 112 

Remplacement partiel Partial replacement, in 213 

(sondages) sampling ` 

Renouvellement Replication 249 

Répartition de l'échantillon Allocation of sample’ 7 
optimum (de l’échantillon) Optimum allocation 215 

Répétition Repetitive ; replication 249 
partielle Fractional replication 113 

Reproductibilité Reproducibility 249 

Réseau d’échantillons 


Network of samples 
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Résidu Residual 250 
Résultat Score 258 
Retard (décalage) Lag 154 
(ou décalage) dans le temps Time lag 294 
distribué Distributed lag 86 
Risque Risk 252 
du consommateur Consumer's risk 61 
du producteur Producer’s risk 230 
Ruines des joueurs Gambler's ruin 117 
S 
Sans réponse Non-response 200 
Saturation Saturation 257 
Schéma de blocs Block diagram 31 
d'échantillonnage composite Composite sampling scheme 32 
des facteurs (structure Factor pattern 105 
factorielle) e 
progressif limité Closed sequential scheme 45 
progressif ouvert Open sequential scheme 208 
Seconde loi de Laplace Normal distribution 201 
théoréme limite Second limit theorem 209 
Sélection (choix) Selection `. AR 
Selection (ou choix) avec égale Selection with equal 3 
probabilité probability 5 
Semi-interquartile Semi-interquartile range 261 
Semi-invariant Semi-invariant POR 
Séquences Runs 2 
Séquentiel (Progressif ) Sequential SC 
Sérial Serial d 
Série autorégressive Autoregressive series $1 
d'Edgeworth Edgeworth's series A E 92 
de Gram-Charlier Type A Gram-Charlier series M M B 12 
de Gram-Charlier Type B Gram-Charlier one ae P 4 c 122 
de Gram-Charlier Type © Gram-Charlier series Typ o 
Séries chronologiques Time series 
(temporelles) Sook : 83 
(ou gammes) de dilutions Dilution series 20 
ordonnée Ordered series = 
Seuil de confiance Confidence level 161 
de signification Level of significance ae 
Significance level sio 
olution de Bayes Bayes 89 à 
Solution SE Minimax solution De 


Somme de carrés d'écaris à la Bquariance 
moyenne (Pitman) 
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Somme—continued. 
de carrés d’écarts á la 
moyenne (Kendall) 
des carrés résiduelle 
des puissances nitmes des 
observations 
factorielle 
Sommet 
Sondage (Echantillonnage) 
à deux degrés 
à fraction sondée constante 
à plusieurs degrés 
à plusieurs phases 
aréolaire 
avec remplacement (non 
exhaustif) 
mixte (combinant choix au 
hasard et choix à dessein) 


Par groupes naturels d'unités 


par method des quota 
par points 


sans remplacement (exhaustif ) 


systématique 
Sondages successifs 


Sous classes inégales 
Sous-échantillon 
Spécificité (anal 
Spectre 
(analyse harmonique) 
intégré 
Split-plot confounding (non 
traduit) 
Stabilité de la variance 
Statistique 
(distribution) de Bose- 
Einstein 
de Maxwell-Bolzmann 
Stéréogramme 
Stochastiquement plus grand 
ou plus petit 
Strate 
Stratégie 
Stratification après sélection 
multiple 
Structure latente 
simple 


lyse factorielle) 


Factorial sum 

Peak 

Sampling 

Two-stage sample 
Proportional sampling 
Multi-stage sampling 
Multi-phase sampling 
Area sampling 


Sampling with replacement, 
Mixed sampling 


Chunk sampling 

Quota sampling 

Point sampling 

Sampling without 
replacement 

Patterned sampling 

Sampling on successive 
occasions 

Unequal subclasses 

Sub-sample 

Specificity 

Spectrum 

Power spectrum 

Integrated spectrum 

Split-plot confounding 


Stability of variance 
Statistic 


Bose-Einstein Statistics 


Maxwell-Bolzmann statistics 

Stereogram 

Stochastically larger or 
smaller 

Stratum 

Strategy 

Stratification after selection 

Multiple Stratification 

Latent structure 

Simple structure 
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" g 
Deviance 82 
Error sum of squares 99 
Power sum 224 
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Suites (séquences) 

croissantes et décroissantes 
Surface de corrélation 

de fréquence 

de probabilité 

de régression 
Suridentification 
Symbole de classe 


dk 


Table 2 x 2 (double dichotomie) 
á plusieurs entrées 
à quatre cases (double 
dichotomie) 
de Buys-Ballot 
de contingence 
de corrélation 
de fréquence 
de survie 
Tableau à simple entrée 
Taille de Péchantillon 
Taux comparatif 
de refus (sondages) 
spécifiquo 
Technique de l'observateur 
mobile 
des parcelles manquantes 
Tendance 
centralo 
curvilindaire (curviligne) 
linéaire 


rationnelle 
séculaire 

Test C.S.M. de Barnard 
F (de Fisher-Snedecor) 
“L” de Neyman et Pearson 
x 
T d'Hotelling 
+ de Student 
w? de Cramer 
z de Fisher 
piaisé (avec erreur 

systematique) 

bilatéral 
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Runs 253 

Runs up-and-down 253 

Correlation surface 68 

Frequency surface 115 

Probability surface 228 

Regression surface 246 
Overidentification 210 

Class symbol 44 

Two-by-two table 299 
Complex table 50 

Fourfold table 112 

Buys-Ballot table 33 

Contingency table 62 

Correlation table 68 
Frequency table 115 
Life table 163 
Simple table 206 
Sample size 255 
Standardised rate 278 
Refusal rate 244 
Specific rate 272 
Moving observer technique 189 
Missing-plot technique 183 
Trend 297 
Central tendency 38 
Curvilinear trend 75 
Linear trend 167 
Rectilinear trend 243 
Rational trend 241 
Secular trend 259 
C.S.M. test 73 
F-test 104 
L-test 154 
Chi-squared test 42 
T-test 290 
t-test 290 

w*-test 203 
z-test 319 
Biassed test 27 
Double-tailed test 90 
Two-sided test 300 
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"Test—continued. 
circulaire (ou de 
transférabilité) 
conditionnels 
convergent 


d’Abbé-Helmert 

de Bartlett 

de Behrens-Fisher-Sukhatme 

de Blakeman 

de Cochran 

de Cramér-von Mises 

de Fisher-Yates 

de Helmert 

de Kolmogorov-Smirnov 

de l’ajustement 

de Mann 

de Mann-Whitney 

de normalité 

de Pitman 

de Quenouille 

de reversibilité 

de reversibilité da; 

de reversibilité pa 
à la base 

de réversibilité 
aux facteurs 

de signification 

de Smirnoff 

de validité de l’ajustement, 

de Wald-Wolfowitz 

de Wilcoxon 

d'homogénéité 

des signes 

destructif 

du rapport des variances 
(Test F) 


ns le temps 
T rapport 


par rapport 


du rapport des vraisemblances 


le plus puissant 

non paramétrique 

non symétrique 

optimum 

orthogonal 

progressif (sequentiel) 

progressif du rapport des 
probabilités (Wald) 

symétrique 

symétrique (ou centré) 


uniformément le plus puissant 
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Circular test = 
Conditional tests 56 
Consistent test 61 
Abbé-Helmert criterion 1 
Bartlett's test 20 
Behrens-Fisher test 23 
Blakeman's criterion 30 
Cochran’s test 46 
Cramér-von Mises test. 70 
Fisher-Yates test 110 
Helmert’s criterion 126 
Kolmogorov-Smirnoy test 152 
Smooth test 270 
K-test 150 
Mann-Whitney test 173 
Test of normality 291 
Pitman’s test 219 
Quenouille’s test 235 
Reversal test 251 
Time reversal test, 294 
Base reversal test 21 
Factor reversal test 106 
Significance test 265 
Smirnoff test 270 
Goodness of fit, test of 120 
Wald-Wolfowitz test 314 
ileoxon’s test 316 
Homogeneity, test of 129 
Sign test 265 
Destructive test 81 
Variance ratio test 312 
Probability ratio test 228 
Most Powerful test 188 
on-parametrie test 199 
Asymmetrical test 13 
Optimum test 205 
Orthogonal test 208 
Sequential test 263 
Sequential] Probability 262 

ratio test 

Symmetrical test 287 
Equal-tails test 95 
Uniformly most powerful test 307 
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Test—continued. 
unilateral 


Théoréme de Bayes 
de Bernoulli 
Théoréme de Bernstein 
de Campbell 
de Cochran 
de Craig 
de Gauss-Markoff 
de Khintchine 
de Laplace 
de Laplace-Lévy (limite 
centrale) 
de Lévy 
de Lévy-Cramér 
de Liapounoff 
de Lindeberg-Lévy 
de Slutsky 
de Wiener-Khintchine 
de deux facteurs de 
Spearman 
ergodique 
limite centrale 
Théorie de Lexis 
de Neyman-Pearson 
des deux facteurs 
des ensembles renouvelés 
(ou du renouvellement) 


des jeux 


“ fréquentiste ” des 
probabilités 
Tolérance 
Total mobile 
mobile annuel i 
Traitement (dans un plan 
expérimental) 
Trajet aléatoire 
Transformation are sinus 
are sin. Y 
arg. sh. € 
arg. th. © 
x 
bilogarithmique : Y = Log 
(—Log P) 
de Fisher 
de Kapteyn 
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PAGE 
One-sided test 203 
Single-tail test 267 
Bayes’ theorem 23 
Bernoulli theorem 24 
Bernstein’s theorem 25 
Campbell’s theorem 34 
Cochran's theorem 46 
Craig’s theorem 69 
Gauss-Markoff theorem 118 
Khintchine’s theorem 151 
Laplace theorem 157 
Laplace-Lévy theorem 157 
Lévy’s theorem 161 
Lévy-Cramér theorem 161 
Liapounoff’s theorem 163 
Lindberg-Lévy theorem 165 
Slutsky’s theorem 270 
Wiener-Khintchine theorem 316 
Spearman two-factor theorem 272 
Ergodic theorem 96 
Central limit theorem 38 
Lexis theory 162 
Neyman-Pearson theory 197 
Two-factor theory 300 
Renewal theory 248 
Games theory 117 
Strategy 281 
Frequency theory of 115 

probability 

Tolerance 295 
Moving total 190 
Moving annual total 188 
Treatment 296 
Random walk 239 
Arc sine transformation 10 
Inverse sine transformation 147 
Inverse sinh transformation 147 
Inverse tanh transformation 147 
Square root transformation 276 
Loglog transformation 169 
«Fisher (R. A.) transformation 110 
Kapteyn's transformation 150 


Z 
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Transformation—continued. 


de Laplace 
de Riemann Mellin 
de Student 
de variable 
de Wilson-Hilferty 
d’Helmert 


logit (Y = Log P/1—P) 


en probits 
logarithmique 
orthogonale 


z de Fisher (corrélation) 


Triades circulaires 
Treillis 
à trois dimensions 
carré 
carré- compensé 
compensé 
partiellement compensé 
rectangulaire 
triple 
Type 


U 
Unicité 
Unimodal 


Unité (binaire) d'information 


complexe 
défectueuse 
de sondage 


observée dans l’échantillon 


primaire 


V 


Valeur caractéristique de la, 


classe 

centrale 
extrémo 
limite d'acceptation 
manquante 
moyenne 

Variable additionnelle 
aléatoire 


Laplace transformation 
Mellin transformation 
“ Studentisation ” 
Variate transformation 


Wilson-Hilferty transformation 


Helmert transformation 
Logit transformation 
Probit transformation 


Logarithmic transformation 
Orthogonal transformation 


z-transformation 

Circular triads 

Lattice design 
Three-dimensional lattice 
Square lattice 

Balanced lattice square 
Balanced lattice 
Partially balanced lattice 
Rectangular lattice 
Triple lattice 

Type 


Uniqueness 
Unimodal 

Bit 

Complex unit 
Defective unit 
Sampling unit 
Sample unit 
Primary unit 


Class mark 


Central value 
Extreme value 
Critical value 
Missing value 
Mean value 
Additional variate 


Aleatory vari able 
Variate 
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PAGE 


157 
180 
284 
313 
316 
126 
169 
229 
169 
208 
319 

43 
159 
292 
275 

19 

19 
213 
242 
298 
300 


308 
308 
30 
50 
78 
257 
255 
226 
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Variable—continued. 
canonique 
centrée 
centrée réduite 


x 
x? (fonction des observations) 


continue 

dépendante (expliquée) 
discontinue 

discrète 

endogène 

exogène 


indépendante (explicative) 


normale réduite (0,1) 
nuisible (Frisch) 
prédéterminée 
réduite 
stochastique 
superflue 
théorique 

Variance 
à intérieur des blocs 


à l'intérieur des groupes 


d’échantillonnage 

de l'erreur 

de l’erreur (variance 
residuelle) 


due au facteur commun 


entre blocs 
entre classes 
entre groupes 
intra-classe 
interne 
minimum 
résiduelle 


Variate (ou variable aléatoire) 
(ou variable) canonique 


Variation aléatoire 
de Lexis 
saisonnière 
saisonnière mobile 
superposée 
Vecteur caractéristique 
corrélation 
Vraisemblance 
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PAGE 
Canonical variate 34 
Deviate 82 
Standard measure 278 
Chi-statistic 41 
Chi-squared statistic 41 
Continuous variate 63 
Dependent variate sl 
Diseontinuous variate 84 
Diserete variate 84 
Endogenous variate 95 
Exogenous variate 101 
Independent variable 136 
Unit normal variable 308 
Detrimental variate 82 
Predetermined variate 224 
Standardised variable 278 
Stochastic variable 281 
Superfluous variable 286 
Theoretical variable 292 
Variance 311 
Intrablock variance 144 
Within-group variance 317 
Sampling variance 257 
Error mean square 98 
Error variance 99 
Common factor variance 49 
Interblock variance 142 
Interclass variance 142 
Between-group variance 26 
Intraclass variance 145 
Internal variance 143 
Minimum variance 183 
Residual variance 250 
Variate 312 
Canonical variate 34 
Random variation 239 
Lexis variation 162 
Seasonal variation 259 
Moving seasonal variation 190 
Superposed variation 286 
Characteristic vector 40 
Vector correlation 313 
Likelihood 163 
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Glossary and 


A 


Abbé-Helmert'sches Kriterium 


Abbruch (bei Erhebungen) 
Abgebrochene Priifung 
Abgeschnittene Verteilung 
mit bekanntem 
Restumfang 
Abhiingigkeit 
stochastische ... 
Ablehn(ungs)bereich 
Ablehn(ungs)grenze 


Ablehn(ungs)linie 
Ablehn(ungs)zahl 
Abnahmeprúfung 
.. mittels qualitativer 
Merkmale 
... mittels quantitativer 
Merkmale 
normale 
Abnahmeuntersuchung 
Absolute Hüufigkeit 


Absolutwert einer Abweichung 


Absorbierender Rand 


Abstand 
verallgemeinerter ... 


Abweichung 
üquivalente ... 
aufsummierte ... 
durchschnittliche 

(absolute)... 
gleichsinnige 
kumulierte ... 
mittlere ... 
mittlere quadratische 


mittlere quadratische ... vom 


jeweiligen Bezugspunkt 


Index of Terms 


Abbé-Helmert criterion 
Cut-off 

Curtailed inspection 
Truncated distribution 
Censored distribution 


Dependence 

Stochastie dependence 

Rejection region 

Lot tolerance per cent. 
defective 

Rejection line 

Rejection number 

Acceptance inspection 

Attribute, inspection by 


Variables inspection 


Normal inspection 
Acceptance inspection 
Absolute frequency 
Absolute deviation 
Absorbing barrier 
Distance 
D? Statistic 
Mahalanobis generalised 
distance 


Equivalent deviate 
Accumulated deviation 
Mean deviation 


Concurrent deviation 
Accumulated deviation 
Standard deviation 
Standard deviation 
Root-mean-square deviation 
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Abweichung—continued. 
normierte (Zufalls-) ... 
prozentuale mittlere ... 

Abweichungsquadrat 
Mittelwert der ...e 
mittleres ... vom jeweiligen 

Bezugspunkt 
mittleres ... zwischen den 
Behandlungsarten 
Restsumme der ...e 


Summe der ...e 


Addition von Zufallsvariablen 
Additivität von x 

++. von Mittelwerten 
Alienationskoeffizient 
Alternativhypothese 
Amplitude 
Analogie-Modell, physikalisches 
Analogie-Rechengerät 
Analyse 

Fourier... 

harmonische ... 

Diskriminanz..... 

Kovarianz.... 

mehrdimensionale 

Sequenz... 

Varianz.... 
Angaben siehe (see) Daten 
Annahmebereich 
Annahmegrenze 
Annahmelinie 
Annahmezahl 
Anordnung 


zyklische ... 
Anordnungsmaßzahl 
Anordnungsstatistik 
Anordnungswerte, m-te 
Anormalität 
Anormalitätsindex 
Anpassung, beste 
Anpassungstest, Neyman’scher 
Ansatzfehler 
Ansprechwiederholung 
Ansteckungsverteilung 
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Deviate 82 


Percentage standard deviation 216 


Mean-square 178 
Mean-square deviation 178 
Treatment-mean-square 297 
Error sum of squares 99 
Residual sum of Squares 250 
Deviance 82 
Squariance 276 
Sum of squares 82 
Addition of variates 5 
Additive property of y? 5 
Additivity of means 5 
Alienation, coefficient of 7 
Alternative hypothesis 8 
Amplitude 8 
Simulator 267 
Analogue computer 9 
Fourier analysis 112 
Harmonic analysis 125 
Discriminatory analysis 34 
Covariance analysis 68 
Multivariate analysis 195 
Sequential analysis 262 
Analysis of variance 9 


Acceptance region 4 

Acceptance boundary 4 

Acceptance line 4 

Acceptance number 4 
ay 


11 
Order 206 
Cyclic order 18 
Order-statistie 206 
Order-statisticg 206 
mth values 172 
Abnormality 1 
Abnormality, index of 2 
Best fit 25 
Smooth test 270 
Error in equations 27 
Call-back Se 


Contagious distribution 61 
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Antwort 

Anzahl (in einer Klasse) 
AquivalentgróBe 
Arbeitsfortschrittsbild 
Arbeitsprobit 
Are-sin-Transformation 


Are-sin-Verteilung 
Are-tan-Transformation 
Arithmetischer Mittelwert 
Arithmetisches Mittel 
Assoziation 

partielle ... 
Assoziationskoeffizient 
Asymmetrie 
Aufbereitungsfehler 
Aufspaltung 
Aufsummierte Abweichung 
Auf- und Abrundung 


Aufteilung 
bestmôgliche ... auf Schichten 


... einer Stichprobe auf 
Schichten 
Ausgangsgesamtheit 


Ausgangsgewicht 
Ausgewogen 
...0 Differenzen 
...er unvollständiger Block 
` e Gitterquadrat 
...0s quadratisches Gitter 
...es Vermengen 
Ausgleichung nach Augenmaß, 
graphische 
Auslosungs- 
Stichprobenverfahren 


Ausreisser 


AusschuBanteil 
durchschnittlicher ... beim 


Produktionsprozeß 
Ausschußtoleranz 
prozentuale ... für Lose 
relative ... 
AusschuBzahl 
tolerierte ... 


359 ENGLISH 


Response 

Absolute frequency 
Equivalent 

Gantt progress chart 
Working probit 

Are-sine transformation 
Inverse sine transformation 
Are-sine distribution 
Inverse Tanh transformation 
Arithmetic mean 
Arithmetic mean 
Association 

Partial association 
Association, coefficient of 
Dissymmetry 

Processing error 
Decomposition 
Accumulated deviation 
Rounding 


Neyman allocation . 
Optimum allocation 
Allocation of a sample 


Parent population 
Population 
Base weight 


Balanced differences 
Balanced incomplete block 
Balanced lattice square 
Balanced lattice square 
Balanced confounding 
Freehand method 


Lottery sampling 


Maverick 

Outliers 

Fraction defective 

Process average fraction 
defective 


Lot tolerance per cent. 
defective 


Tolerance number of 
defects 


PAGE 
250 
2 
96 
118 
317 
10 
147 
10 
147 
11 
11 
12 
212 
12 
86 
230 
78 
4 
253 
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AusschuBzahl—continued. 
zulässige ... 


AuBerste Werte 
Auswahl 
bewuBte ... 


... mit gleichen 
Wahrscheinlichkeiten 
++. mit willkürlich festge- 


setzten Wahrscheinlichkeiten 
-.. mit zur Größe Proportion- 
alen Wahrscheinlichkeiten 


Auswahlabstand 

Auswahleinheit 
... erster Stufe 
überlappte ...en 
++ Zweiter Stufe 


Auswahlgrundlage 
Auswahlsatz 


einheitlicher ... 
Auswahlverfahren, 
Systematisches 
Auszahlungsmatrix 
Autokatalytische Kurve 
Autokorrelation 
Autokorrelationsfunktion 


Autokorrelationskoeffizient 
Autokovarianz 


Autoregression 
Autoregressive Reihe 
Autoregressiver Prozeß 
Axonometrische Darstellung 


B 


Balkendiagramm 
Ballung 

Barnard’s Test 
Bartels’sche Periodenuhr 
Bartlett’scher Test 
Basis 

Basisgewicht 

Basislinie 

Basiszeitraum 
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Allowable defects 8 
Tolerance number of defects 295 
Extreme values 104 
Judgment sample 149 
Purposive sample 232 
Selection with equal 260 
probability 
Selection with arbitrary 259 
(variable) probability 
Selection with probabilities 260 
Proportional to size 4 
Sampling interval 256 
Sampling unit 257 
First-stage unit 110 
Over-lapping sampling units 210 
Second-stage unit 259 
Frame 113 
Sampling fraction 256 
Sampling ratio 256 
Uniform sampling fraction 306 
Patterned sampling 215 
Systematic sampling 288 
Pay-off matrix 215 
Auto-catalytic curve 15 
Autocorrelation 15 
Autocorrelation function 16 
Autocorrelation Coefficient 15 
Autocovariance 16 
Autoregression 16 
Autoregressive Series 17 
Autoregressive process 16 
Axonometric chart 19 
Bar chart 20 
Concentration 52 
C.S.M. test 73 
Harmonie dial 125 
Bartlett's test, 20 
Base 20 
Base weight 21 
Base line 21 
Base period 
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Bayes-Lósung 
Bayes'sches Postulat 
Bayes'sches Schiitzung 
Bayes'sches Theorem 
Bedingt 
Behandlung 

fiktive ... 
Beharrung 
Behrens-Fisher-Test 
Befragung 

nachfassende ... 

nachgehende ... 
Beherrschung 
Bekräftigung 
Belastung 
Belegungsprobleme 
Beobachtung 

fiktive ... 

herausfallende ... 
Beobachtungsanzahlen in den 

Untergruppen, nicht- 
proportionale 

Beobachtungsfehler 


Beobachtungsmaterial, nicht- 
orthogonales 

Beobachtungsmaterial 

qualitatives ... 

quantitatives ... 
Bereich 

analoge ...e 

bester kritischer ... 

erfaBter ... 

Größe eines ...es 

(stochastisch) ühnliche ...e 

überall wirksamer 

kritischer ... 

überdeckter ... 
Berichtsperiode 
Bernoulli'sche Verteilung 
Bernoulli'sche Zahlen 
Bernoulli'scher Lehrsatz 
Bernoulli'sches Versuchsschema 
Bernoullischema 
Bernstein’sche Ungleichung 
Bernstein’scher Satz 
Berúhrung hóherer Ordnung 


Besetzungsprobleme 
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Bayes’ solution 
Bayes’ postulate 
Bayes’ estimation 
Bayes’ theorem 
Conditional 
Treatment 
Dummy treatment 
Persistency 
Behrens-Fisher test 


Follow-up 

Follow-up 

Control 

Validation 

Loading 

Occupancy problems 


Dummy observation 

Maverick 

Disproportionate sub-class 
numbers 


Ascertainment error 
Error of observation 
Non-orthogonal data 


Qualitative data 
Quantitative data 


Similar regions 

Best critical region 
Coverage 

Size of a region 

Similar regions 
Unbiassed critical region 


Coverage 

Given period 
Bernoulli distribution 
Bernoulli number 
Bernoulli’s theorem 
Bernoulli trials 
Bernoulli trials 
Bernstein’s inequality 
Bernstein’s theorem 
High contact 
Occupancy problems 


PAGE 
22 


bo t2 
bo 


wate C» oo bo 


tv 


o to 
12 À © © o to 


GERMAN 


Besetzungszahl eines 
Tabellenfeldes 
Bessel-Verteilung 
Bestimmtheit, Koeffizient der 
totalen 
Bestimmtheitskoeffizient 
Beta-Funktion, unvollstándige 
Beta-Koeffizienten 
Beta-Verteilung 
Beurteilungsiibereinstim 
Koeffizient der 
Bevólkerung 
stationäre ... 
Bevorzugungsbereich 
Bewertung 
Beziehung 
reversible ... 
umkehrbare ... 
Bezugsperiode 
Bezugswert 
Bhattacharya'sches 
Abstandsmaß 
Bienaymé-Tchebycheff ‘sche 
Ungleichun, 
Bildstatistik 
Binnenblock-Untergruppe 
Binnengruppenvarianz 
Binnenklassen-Korrelation 
Binnenklassenvarianz 
Binomialverteilung 


mung, 


negative ... 
zweidimensionale 
Bipolarer Faktor 
Bit 
Blakeman’s Korrelationsver. 
hältnistest 
Block 
ausgewogener unvollst; 
unvollständiger ... 
Blócke 
gekoppelte 
im Dreieckssystem 
verkettete ... 
innerhalb der ... 
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Nebeninformation 
Nebenparameter 
Negative Schiefe 
Neigung zu Gefälligkeitsant- 
worten 
Neigungs-Verhältnis-Versuch 
Netz 
doppelt logarithmisches AA 
einfachlogarithmisches . SS 
halblogarithmisches ... 
quadratisches ... 
Neuerkrankungsziffer 
Neuzugangsziffer 
Neyman’scher Anpassungstest 
Neyman-Pearson'sche Theorie 
Neyman-Pearson'sche L-Tests 
Neyman'sche Stichproben- 
aufteilung 
Nichtbeantwortung 
Nichtbeobachtbare 
Grundvariable 


Nicht-Erwartungstreue (in der 


Schätztheorie) 
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mth values 172 
Multicollinearity 191 
Multiple correlation, 193 

coefficient of 

Multiple regression 194 
Finite multiplier 109 
Finite sampling correction 109 
Likelihood 163 
Likelihood function 163 
Likelihood ratio 163 
Confidence belt 57 
Confidence interval 57 
Confidence region 57 
Confidence limits 57 
Fiducial limits 108 
Distributed lag 86 
Residual treatment effect 250 
Approximation error 10 
Constraint 61 
Linear constraint 165 
Ancillary information 9 
Incidental parameters 133 
Negative skewness 269 
“ Sympathy ” effect 287 
Slope-ratio assay 269 
Grid 122 
Double logarithmic chart 89 
Semi-logarithmie chart 262 
Semi-logarithmic chart 262 
Quadrat 232 
Attack rate 14 
Attack rate 14 
Smooth test 270 
Neyman-Pearson theory 197 
L-tests 154 
Neyman allocation 197 
Non-response 200 
Latent variable 158 
Bias 26 


GERMAN 


Nicht-parametrisch 
Nicht-zufällig 
Niveauliniendarstellung 
Niveauschnitt 

-.. nach oben 

-.. nach unten 
Nomogramm 
Normalabweichung 
Normale üquivalente 

Abweichung 

Normalfraktil 


Normalgleichungen 

Normalisierung einer Hüufig- 
keitsfunktion 

Normalisierung von 
Punktziffern 


Normalität, asymptotische 
Normalverteilung 


+. 2. Art 

kumulierte ... 
logarithmische Sc 
mehrdimensionale jus 


Prüfung auf ... 


Zweidimensionale . > 
Note 


Nullhypothese 
Nullpunkt, Willkürlicher 
Null-Summen-Spiel 
Nyquist'sche Häufigkeit 
Nyquist'sches Intervall 


O 


O C-Kurve 
Ogive 
Galton’sche ... 
w?-Test 
Operations-Charakteristik 


Ornstein-Uhlenbeck-Prozeß 
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Non-parametrie 288 
Systematic 160 
Level map 
309 
Up-cross 90 
Down-cross 197 
Nomogram 201 
Normal deviate d 201 
Normal equivalent deviate 
(N.E.D.) 1 201 
Normal equivalent deviate 
(N.E.D.) 201 
Normal equations 202 
Normalisation of frequency 
function 202 
Normalisation of scores 
13 
Asymptotic normality 118 
Gauss distribution 201 
Normal distribution 168 
Logarithmic-normal (log- 
normal) distribution 74 
Cumulative normal 
distribution 168 
Logarithmic-normal (log- ^ 
normal) distribution 195 
Multivariate normal 
distribution 991 
Test of normality x 30 
Bivariate normal distribution 958 
Score 202 
Null hypothesis 10 
Arbitrary origin 319 
Zero-sum game 203 
Nyquist frequency 203 
Nyquist interval 
204 
Operating characteristic 203 
Ogive 116 
Galton ogive 314 
o*-test ER. 205 
Operating GE e 
Performance character 2 


n < process 
Ornstein-Uhlenbeck pro 
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Orthogonal 
...e Funktionen 
...e Polynome 
...e Quadrate 
..e Regression 
e Tests 
...e Transformation 
...e Transformation von 
Zufallsvariablen 
...er Prozeß 
...er Versuchsplan 
Ortungsparameter 
Oszillation 


P 


Paasche’scher Index 
Paasche-Konús'scher Index 
Palgrave'scher Index 
Parallel-Stichprobe 
Parallelversuch 
Parameter 

... der Lage 

lästige ... 
Parameterfrei 

...e Toleranzgrenzen 


Parameterpunkt 
Parzelle 
.. mit Klumpenerfassungs- 
Merkmal 
Pareto-Index 


Pareto-Kurve 
Partie 
Pascal-Verteilung 


mehrdimensionale ... 


Passend zusammenstellen 

Pearson'sche Kurve 

Pearson'scher Korrelations- 
Koeffizient 


Pearson'sches Kriterinm 
Pearson'sches Schiefemaß 
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Orthogonal 
Orthogonal functions 
Orthogonal polynomials 
Orthogonal squares 
Orthogonal regression 
Orthogonal tests 
Orthogonal transformation 
Orthogonal variate trans- 
formation 
Orthogonal process 
Orthogonal design 
Parameter of location (scale) 
Oscillation 


Paasche index 

Paasche-Konyus index 

Palgrave's index 

Duplicate sample 

Replication 

Parameter 

Parameter of location 

Nuisance parameters 

Non-parametric 

Non-parametric tolerance 
limits 

Parameter point 

Plot 

Entry-plot 


«-index (of Pareto) 

Pareto index 

Pareto curve 

Lot 

Negative binomial distribution 

Pascal distribution 

Negative multinomial 
distribution 

Matching 

Pearson curve 

Bravais correlation coefficient 

Pearson coefficient of 
correlation 

Pearson criterion 

Pearson measure of skewness 
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Pendelmethode 
Periode 


. der Wiederkehr 
Periodenuhr nach Bartels 
Periodizität, verborgene 
Periodogramm 
Persistenz 
Perzentile 


Pfadkoeffizienten 
Phase 
Phasendiagramm 
Physikalisches Analogie-Modell 
Piktogramm 
Pitman’scher Test 
p-Maßzahlen 
Poisson-Prozeß 
Poisson-Verteilung 
doppelte ... 
«++ mit zufülligem Parameter 
überlagerte ... 
Poisson’sche Streuung 
Poisson’scher Dispersionsindex 
Poisson’sches Gesetz der 
kleinen Zahlen 
Poisson’sches Gesetz der 
seltenen Ereignisse 
Pölya-Prozeß 
Pölya-Verteilung 
Population 
Positive Schiefe 
Posten 
Potenz, relative 
Potenzmittel, kombinatorisches 
Potenzmoment 
Potenzsumme 
Präzision 
innewohnende maximale ... 
Präzisionsmaß 
Preisindex 
... für die Lebenshaltung 
Preismeßziffer 
Preisverhältniszahl 
Primäreinheit 
Probeerhebung 


Probit 
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Up-and-down method 305 
Cycle 
Period 2 1 
Return period Se 
Harmonie dial 157 
Hidden periodicity a 
Periodogram 917 
Persisteney 2 
Centile sa 
Percentiles 215 
Path coefficients 215 
Phase Ar 
Phase diagram E 
Simulator 218 
Pictogram 219 
Pitman's tests 231 
p-statistics 99 1 
Poisson process 220 
Poisson distribution “39 
Double Poisson distribution 52 
Compound Poisson distribution ES 
Compound Poisson distribution 21 
Poisson variation 230 
Poisson index of dispersion Ado 
Poisson distribution S 
Poisson distribution E 
Pólya process ZR 
Pólya’s distribution 258 
Population SC 
Positive skewness z? 
Lot " 
Relative potency we 
Combinatorial power mean 3 
Power moment SCH 
Power sum SCH 
Precision 2 
Intrinsic accuracy Bo 
Precision, modulus of 226 
Price index "ei 
Consumer price index 226 
Price relative 226 
Price relative 110 
First-stage unit 102 
Exploratory survey 218 
Pilot survey 229 
Probit 
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Probitwert 
empirischer ... 
erwarteter ... 
Probitanalyse 
Probit-Differenz, mittlere 
Probit-Regressionslinie 
Probit-Transformation 
Problem 
... der mehrfachen 
Entscheidung 
... des Anordnungs- 
vergleiches von m-Reihen 
Produktmoment 


Produktmomentkorrelation 
Produzenten-Risiko ^ 
Proportionale Hüufigkeit 
Proximitütssatz 
Prozentdiagramm 
Prozentstellen 
Prozentuale mittlere 
Abweichung 

Prozentualo Sicherheitsstufen 
Prozentverteilung 
Prozeß 

additiver ... 


additiver Zufalls-... 


autoregressiver Sot 

… der Brown schen Bewegung 

... der gleitenden Mittel 

.. der Zufallsimpulse 

deterministischer Mus 

deterministischer ... mit un- 
bestimmten Anfangs- 
bedingungen 

pifferential-... 

piffusions- 

diskontinuierlicher .,. 

diskreter stochastischer ... 

Erneuerungs-... 

explosiver Nae 

Furry-..- 


Geburt-... 
Geburt- und "Tod. 
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Probit 

Empirical probit 
Expected probit 
Probit analysis 

Mean probit difference 
Probit regression line 
Probit transformation 


Multi-decision problem 
m-rankings, problem of 


Joint moment 

Multivariate moment 
Product-moment 
Product-moment correlation 
Producer's risk 

Proportional frequeney 
Proximity theorem 
Percentage diagram 

Centile 

Coefficient of variation 
Percentage standard deviation 
Percentage points 
Percentage distribution 


Additive (random walk) 
Process 
Process with independent 
increments 
Autoregressive process 
Brownian motion process 
Moving-average process 
Random impulse process 
Deterministic process 
Crypto-deterministie process 


Differential process 
Diffusion process 
Discontinuous process 
Diserete process 
Birth-and-death process 
Explosive process 
Furry process 

Yule process 

Birth process 
Birth-and-death proeess 
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149 
195 
230 
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216 

37 
313 
216 
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216 


102 
116 
318 
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ProzeB—continued. 


gestòrter harmonischer ... 


homogener ... 
konservativer ... 
kumulativer ... 
Laurent-... 
linearer ... 
logistischer ... 
Markoff-... 
Martingaler ... 
mehrfacher Markoff.... 
mehrphasiger .., 
- mit Erhaltung des 
Gesamtumfanges 
-- mit unabhängigen 
Zuwachsen 
multiplikativer ... 
nichtstationärer .., 
.. ohne Zu- und Abgang 
Ornstein-Uhlenbeck-... 
orthogonaler ... 
periodischer ... 
Poisson-... 
Pólya-... 
reiner Zufalls-... 
reiner Zugangs-... 
Slutzky-... 
stationiirer ... 
stochastischer ... 
streng stationiirer ... 
unter Kontrolle 
befindlicher ... 
Wiener-... 
zeitlich homogener ... 


zeitlich kontinuierlicher bic 


Zufalls-... 
Zugangs-... 


Zugangs- und Abgangs-... 


Prüf(ungs)diagramm 


Prüf(ungs)grenze, obere 
Prüfgröße 
Prüflos 


Prüfmaß 
Prüfposten 
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Disturbed harmonic process E 
Homogeneous process 66 
Conservative process 74 
Cumulative process 159 
Laurent process 166 
Linear process 169 
Logistic process 174 
Markoff process 174 
Martingale 194 
Multiple Markoff process 194 
Multiple phase process 60 
Conservative process 
Differential process 83 
Multiplicative process us 
Evolutionary process 60 
Conservative process 206 
Ornstein-Uhlenbeck process 207 
Orthogonal process 217 
Periodic process 221 
Poisson process 222 
Pólya process 231 
Pure random process 231 
Pure birth process 270 
Slutzky process 279 
Stationary process 281 
Stochastic process 283 
Strictly stationary process > 64 
Controlled process 
Wiener process ES 
Temporally homogeneous s 
process 991 
Temporally continuous E 
Process 
Random Process 25 
Birth Process 29 
Birth-and-death process 140 
Inspection diagram 309 
Upper control limit 292 
Test statistic 140 
Inspection lot 171 
Lot 2 
Test Statistic di 
Inspection lot 


Lot 
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Priif(ungs)umfang 
mittlerer ... 
Prúfung 
abgebrochene ... 
... an Stichproben 
100%ige ... mit Ablehnung 
der Ausschußstücke 
losweise ... 
. mit Ersatz der 
Ausschußstücke 
… mit Grenzlehren 
. mittels qualitativer 


| Merkmale 

| reduzierte ... 

1 zerstórende ... 

| Prüfverfahren (for composite 
1 terms sce Test) 


Punkt (bei Bewertungen) 
Punktschätzung 

, Punktstichprobe 
Punktwert 
Punktzahl 
Punktzahl, rohe 


Q 


Quader-Gitter-Plan 
Quadrat 
| ... des Variations- 
koeffizienten 
halblateinischos ... 
innere kleinste ...e (nach 
Hartley) 
Knut-Wik'sches ... 
konjungierte lateinische ...e 
Jateinisches ... 
... mit systematischer 
Anordnung 
orthogonale ...e 
selbstkonjungiertes 
lateinisches ... 
systematisches En 
unvollständiges 
lateinisches ... 
Quadratische Flächeneinheit 
Quadratisches Gitter, teilweise 
ausgewogenes 
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Amount of inspection 8 
Average amount of inspection 17 
Curtailed inspection 74 
Sampling inspection 256 
Screening inspection 259 
Total inspection 295 
Lot-by-lot inspection 171 
Rectifying inspection 243 
Attribute, inspection by 15 
Attribute, inspection by 15 
Reduced inspection 243 
Destructive test 81 
Test 
Score 258 
Point estimation 220 
Point sampling 220 
Score 258 
Score 258 
Raw score 242 
Cuboidal lattice design 73 
Relative variance 248 
Semi-Latin square 261 
Internal least squares 143 
Knut-Wik square 151 
Conjugate Latin squares 59 
Latin square 159 
Systematic square 289 
Orthogonal squares 208 


Self-conjugate Latin square 260 

Systematic square 289 

Incomplete Latin square 134 

Quad 232 

Partially balanced lattice 213 
square 
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Quadratwurzeltransformation 
Qualitátskontrolle, statistische 
... bei mehreren Variablen 

Qualitátsniveau 
durchschnittliches ... der 


herausgehenden Lieferung 


toleriertes ... 
zulässiges ... 
Qualitätsüberwachung, 
statistische 
Quantile 


Quartil 

oberes ... 

unteres ... 
Quartilabstand, halber 


Quartilschiefemaß 
Quasi-faktorielle 
Versuchsplanung 
Quasi-lateinisches Quadrat 
Quenouille’scher Test 
Querkorrelation zwischen 
geordneten Reihen 
Quoten-Stichprobe 


R 


Raffprobe 
Rahmen 

quadratischer ... 
Rand, absorbierender 
Randbereinigungen 
Randeinteilung 
Randklasse 
Randomisierung 
Rang 
Rangkorrelation 

partielle ... 
Rangkorrelationskoeffizient 
Rangordnung, konjungierte 
Rangordnungsgrad 
RangordnungsmaBzahlen 
Rangordnungsnummer 
Rangordnungsproblem, 

Galton’sches 
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Square-root transformation 2 
uality control Ze 
engen quality control 196 
Average outgoing quality level LE 
Acceptable quality level 3 
Acceptable quality level 233 

Quality control 
13 
Fractile E 
Quantile 234 
Quartile 309 
Upper quartile 172 
Lower quartile 234 
Quartile deviation 261 
Semi-interquartile range 234 
Quartile measure of skewness 235 
Quasifactorial design 
235 
Quasi-Latin square Se 
Quenouille’s test 71 
Cross-correlations 
236 
Quota sample 7 
DI 
Chunk sampling if 
Frame 932 
Quadrat ón 3 
Absorbing barrier 94 
End corrections 173 
Marginal classification 173 
Marginal category 239 
Randomisation a 40 
Rank 5 40 
Rank correlation 913 
Partial rank correlation 151 
Kendall’s tau (7) 59 
Conjugate ranking 121 
Grade 40 
Rank order statistics 2 
940 
Rank n 6 
Galton’s individual difference 


problem 
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Rangsummentest 
Mann-Whitney’scher ... 
Wileoxon's ... 

Rangzahl 
gemeinsame ...en 
...en gleicher Werte 
Verfahren der durchschnitt- 

lichen ...en 

Rankit 

Raum der gemeinsamen 

Faktoren 

Reaktion 

… nach dem Alles-oder- 
Nichts-Gesetz 

quadratische ... 

quantitative ... 

Reaktionszeiten-Verteilung 

Rechen-Probit 

Rechteck, lateinisches 

Rechtecksverteilung 

Rogressand 

Regression 
analytische ... 
bedingte ... 

Diagonal- ... 
exponentielle ... 
fehlerfreie ... 
innere ... (nach Hartley) 
lineare ... 
Mehrfach-... 

. mit Vorbedingungen 
multiple ... 
nicht-lineare ... 


orthogonale ... 
partielle cha mE 
. zwischen Zeitreihen mit 
Verschiebung 
Regressionsfläche 1 
Regressionskoeffizient 
Regressionskurve 
‘Regressionslinie 
Regressionsschätzung mit den 
Halbreihendurchschnitten 
Regressionsschützwert 


Regressor 
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Mann-Whitney test 
Wilcoxon's test 
Rank 

Tied ranks 

Tied ranks 
Mid-rank method 


Rankit 
Common factor space 


Response 
Quantal response 


Quadratic response 
Quantitative response 
Response-time distribution 
Working probit 

Latin rectangle 
Uniform distribution 
Regressand 
Regression 

Analytic regression 
Conditional regression 
Diagonal regression 
Exponential regression 
True regression 
Internal regression 
Linear regression 
Multiple regression 
Conditional regression 
Multiple regression 
Curvilinear regression 
Non-linear regression 
Skew regression 
Orthogonal regression 
Partial regression 
Lag regression 


Regression surface 
Regression coefficient 
Regression curve 
Regression line 
Semi-averages, method of 


Regression estimate 
Predicated variable 
Regressor 


PAGE 


173 
316 
240 
293 
293 
181 


240 
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233 
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244 
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82 
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143 
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194 
56 
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269 
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245 
245 
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261 


245 
225 
246 
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Reihe 
... (Oberbegriff für Zeilen 
und Spalten) 
autoregressive ... 
geordnete ...n 
Reihenkorrelation 


Reihenkorrelationskoeffizient, 


zirkulärer 
Reihenprobit 
Relaxierende Schwingung 
Reproduzierbarkeit 
Residuum 
Rest 
Restgröße 
Restquadratsumme 


Restsumme der Abweichungs- 


quadrate 
Restvarianz, 


Richtungs-Verhältnis-Versuch 


Risiko 
Risikofunktion 


Résselsprung-Quadrat 
Riickkehrperiode 


RiiekschluBwahrscheinlichkeit 


Rückweisungsbereich 
Rückweisungslinie 
Rückweisungszahl 
Ruin des Spielers 
Rundung 


S 


Saisonkorridor 
Saisonschwankung 
gleitende ... 
Säkularer 
.… Gang 
.. Trend 
Sättigung 
Säulendiagramm 


mehrfaches ... 
unterteiltes ... 
Sáulenschaubild 


Schärfe (eines Tests) siehe auch 


(see also) Trennschiirfe 
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Series 
Array 


Autoregressive series 

Ordered series 

Serial correlation 

Circular serial correlation 
coefficient 

Corrected probit 

Relaxed oscillation 

Reproducibility 

Residual 

Residual 

Residual 

Residual sum of squares 

Error sum of squares 

Residual sum of squares 

Error mean-square 

Residual variance 

Slope-ratio assay 

Risk 

Risk function 

Knut-Wik square 

Return period 

Inverse probability 

Rejection region 

Rejection line 

Rejection number 

Gambler's ruin 

Rounding 


High-low graph 
Seasonal variation 
Moving seasonal variation 


Secular trend 

Secular trend 
Saturation 

Bar chart 

Block diagram 
Multiple bar chart 
Component bar chart 
Bar chart 

Power 
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248 
249 
250 
250 
250 
250 

99 
250 

98 
250 
269 
252 
252 
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251 
146 
246 
246 
246 
117 
253 


128 
259 
190 
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20 
31 
193 
51 
20 
223 
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Schiirfe—continued. 
Kurve gleicher ... 
Schiitzer siehe (see) 
Schiitzfunktion 
Schiitzfehler 
Schiitzfunktion 
Schiitzfunktion 
absolut nichtverzerrende ... 
asymptotisch effiziente ... 


asymptotisch erwartungs- 
treue ... 

asymptotisch nichtver- 
zerrende ... 

asymptotisch treffende ... 

bedingt erwartungstreue ... 


beste ... 
effiziente ... 
erwartungstreue ... 
gleichmaBig beste ... mit 
konstantem Risiko 
höchsteffiziente ... 
höchstleistungsfähige ... 
konsistente ... 
lineare ... 
. nach der Methode der 
kleinsten Quadrate 
nicht-erwartun gstreue ... 


nicht-hóchstleistungsfühige ... 


nicht-konsistente (asympto- 
tisch nicht treffende) ... 

nicht-regulüre äi 

nichtverzerrende tes 

quadratische ved 

reguläre ..- 

stets erwartungstreue ... 

tendenzfreie ... 

verzerrende ... 
Schützgleichung 

nichtverzerrende T 
Schützung 

simultane .-- 


‚hätzwert e 
E eror Fehler eines ...es 
nach der Methode der 


kleinsten Quadrate 


Schauerproze 
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Equidetectability, curve of 
Estimator 


Error of estimation 
Estimator 


Absolute unbiassed estimator 

Asymptotically efficient 
estimator 

Asymptotically unbiassed 
estimator 

Asymptotically unbiassed 
estimator 

Consistent estimator 

Conditionally unbiassed 
estimator 

Best estimator 

Efficient estimator 

Unbiassed estimator 

Uniformly best constant risk 
(U.B.C.R.) estimator 

Most-efficient estimator 

Efficient estimator 

Consistent estimator 

Linear estimator 

Least-squares estimator 


Biassed estimator 
Inefficient estimator 
Inconsistent estimator 


Non-regular estimator 
Unbiassed estimator 
Quadratic estimator 

Regular estimator 

Absolute unbiassed estimator 
Unbiassed estimator 

Biassed estimator 
Estimating equation 
Unbiassed estimating equation 
Estimation 

Simultaneous estimation 
Estimate 

Standard error of estimate 
Markoff estimate 


Cascade process 
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Scheidewert 
Scheinkorrelation 


Scheinverbundenheit 
Schema, sequentielles siche 
(see) sequentielles Modell 
Schicht 
Einteilung in ...n 
Schichtenzuteilung, best- 
mögliche 
Schichtung 
mehrfache ... 
... nach erfolgter Auswahl 
nachträgliche ... 
tiefgegliederte ... 
Schiefe 
negative .., 
positive ... 
Schiefemaß, Pearson’sches 
Schlechtbereich 
Schuster’sches Periodogramm 
Schwankung à 
.. der Chargen 
. der Herstellungslose 
jahreszeitliche ... 
kurzfristige ... 
.. zwischen aufeinander 
folgenden Werten 
Schwanzfläche einer Vert 
Schwingung 
gedämpfte ... 
gestörte ... 
Sechs-Punkte-Versuch 
Seltenster Wert 
Sequentielle Schätzung 
Sequentielles Modell 
abgeschlossenes ... 
begrenztes ... 
offenes ... 
Sequenzanalyse 
Sheppard’sche Korrekturen 
Sicherheit, statistische 
Sicherheitsschranke 
Sicherheitsschwelle 
Sicherheitsstufe 
prozentuale ...n 
Sicherung, statistische 
Sicherungsstufe 


eilung 
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Dividing value 3 
Illusory correlation 132 
Spurious correlation 2 = 
Illusory association 132 
Stratum 292 
Stratification 282 
Neyman allocation 197 
Optimum allocation 208 
Stratification 2 
Multiple stratification 194 
Stratification after selection 282 
Stratification after Selection 282 
Deep stratification 18 
Skewness 206 
Negative skewness 202 
Positive skewness 223 
Pearson measure of skewness 2 
Rejection region a 
Schuster periodogram e 
Batch variation 
Batch variation 59 
Seasonal variation 25 
Short-term fluctuation 208 
Fluctuation iR 
Tail area (of a distribution) 2 
Oscillation 2 
Damped oscillation 88 
Disturbed oscillation 68 
Six-point assay e 
Antimode 262 
Sequential estimation A 
È 
Closed sequential scheme i 
Closed sequential scheme 204 
Open sequential scheme 262 
Sequential analysis 264 
Sheppard's corrections 57 
Confidence coefficient 57 
Confidence level 57 
Confidence level 265 
Significance level 216 
Percentage points 265 
Significance 265 


Significance level 


"gé ER 
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Signifikanz 
Signifikanzgrad 
Signifikanzniveau 
Signifikanzschranke 
Signifikanzschwelle 
Signifikanzstufo 
Simultan-Moment 
Simultan-Verteilung 
Singuläre Verteilung 
Sinus-Grenzwertsatz 
Skedastische Kurve 
S-Kurve 


Slutzky-ProzeB 
Slutzky’scher Wellensatz 
Spannweite 

halbe ... 

mittlere ... 
Spannweitendarstellung 
Spannweiten-F-Quotient 
Spannweiten-Kontrollkarte 
Spannweitenmitte 


gpannweiten-t-Quotient 

Spannweitenverlauf 

Spearman'sche Faustregel 

Spearman's Rangkorrelations- 
koeffizient 

gpearman-Brown sche Formel 

5 ;earman-Kürber'sche Methode 

Spektralbelegungsfunktion 

gpektraldichte ; 

gpektraldichtefunktion 

Spektralfunktion 

Spektralverteilungsfunktion 

S ektrum 

gpieltheome 

Spitze 


Stabdiagramm 


stabilisierung Aer Variar 
gtabilitätstest 


veichung si 
a andardabweic 8 siehe (see 
= mittlere Abweichung ) 


bevólkeru 
standard Tun, 
Standardfehler Siehe (see) 
mittlerer Fehler 
asymptotischer in 
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Significance 265 
Significance level 265 
Significance level 265 
Significance level 265 
Significance level 265 
Significance level 265 
Joint moment 149 
Joint distribution 149 
Singular distribution 268 
Sinusoidal limit theorem 268 
Scedastic curve 258 
S-curve 254 
Sigmoid curve 265 
Slutzky process 270 
Slutzky's theorem 270 
Range 240 
Semi-range 262 
Mean range 178 
High-low graph 128 
Substitute F-ratio 285 
Range chart 240 
Centre (of a range) 38 
Mid-range 181 
Substitute t-ratio 285 
High-low graph 128 
Spearman's footrule 271 
Spearman’s p 272 
Spearman-Brown formula 271 
Spearman-Kiirber method 272 
Integrated spectrum 141 
Spectral density 273 
Power spectrum 224 
Spectral function 273 
Integrated spectrum 141 
Spectrum 273 
Games theory 117 
Peak 215 
Bar chart 20 
Block diagram 31 
Stabilisation of variance 277 
Stability test 276 
Standard deviation 277 
Standard population 278 
Standard error 277 


Asymptotic standard error 
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Standardmaf 
Standard-Note 


Standardpunktwert 
Standardquadrat, lateinisches 
Stärke (eines Tests) siche (see) 
Trennschiirfe 
Starkes Gesetz der groBen 
Zahlen 
Statistik 
beschreibende ... 
Statistiche 
-.. Entscheidungsfunktion 
.. Güteüberwachung 
... Hypothese 
.. Maßzahl 
--. Qualitütsüberwachung 
- Sicherheit 
-. Sicherung 
-.8 Material 


Stationaritätsordnung 
Sterbetafel 


Sterbeziffer 
Sterblichkeitsquotient, 
standardisierter 
Stereogramm 
Stetigkeit, stochastische 
Stichprobe 
angepaßte ... 
Aufteilung einer ... 
Schichten 
aus ... bestimmtes Moment 
bewußt gewählte ... 
diskordante ... (nach 
Pitman) 
doppelt erhobene ... 
durchdringende casal 
einfache ... mit fester 
Wahrscheinlichkeit 


einseitig betonte des 
feste ... 


in 


feste Ausgangs-... 

feste Muster 
festgehaltene ... 
Gelegenheits-... 
geschichtete ... 
ineinandergreifende ...n 
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i SE 
27 
Standard measure 978 
Standard score 318 
Z-Scores 978 
Standard score 278 
Standard Latin square 923 
Power 
283 
Strong law of large numbers 
278 
Statistics gl 
Descriptive statistics 
a 279 
Statistical decision function 233 
Quality control : 131 
Hypothesis, statistical 979 
Statistic 233 
Quality control 57 
Confidence coefficient 265 
Significance 979 
Data 979 
Statistics 206 
Order of stationarity 163 
Life table 11 
Death rate k 278 
Standardised mortality ratio ^ 
EK 
Stereogram 219 
Stochastic continuity 254 
Sample: 20 
Balanced sample 7 
Allocation of a sample ^. 
25 
Sample moment 232 
Purposive sample 84 
Discordant sample ^ 
icate sample 143 
Oana ne samples 266 
Simple sample A 
2 
Biassed sample 1 1 ^ 
Fixed sample 1 
Master sample 175 
Master sample 1 h À 
Fixed sample a 
Chunk sampling D 
Stratified sample 1 


à s 
Interpenetrating sample 
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Stichprobe—continued. 
konkordante ...n (nach 
Pitman) 
mehrstufige ... 
.. mit bewußter Auswahl 
...n mit Parallelfällen 
.. mit Selbstgewichtung 
.. mit umfassendem 
Erhebungsprogramm 
nichtzufällige ... 
nicht zufallsgemäße ... 
Parallel-... 
Problem von k ...n 
Quoten-... . 
repriisentative et 
subjektiv ausgewühlte ... 
systematische ... 
überlagerte ...n 
PE re Zufalls-... 
unverzerrte ... 
unvollständige ... 
verzerrte ... 
..n von ausgewiihlten 
; Vergleichsfällen 
Wahrscheinlichkeits-. 2 
Zufalls-..- 
zweistufige ... . 
Stichprobenaufteilung, optimale 
nach Neyman 
Stichprobeneinheit 
Stichprobenerhebung 
Stichprobenfehler 
Stichprobenfremder Fehler 
Stichprobenmoment 
Stichproben(ent)nahme 
… aus der Masse 
direkte ... 
einfache ... 
... für qualitative Merkmale 
… im Gittermuster 
indirekte ... 
… mit Zurücklegen 
… ohne Zurücklegen 


planlose ... 
proportionale ... 
ungleichartige ... 
unmittelbare ... 


20 
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PAGE 

Concordant sample 55 
Multi-stage sample 194 
Purposive sample 232 
Matched samples 175 
Self-weighting sample 260 
Sample census 254 
Non-random sample 199 
Non-random sample 199 
Duplicate sample 91 
k-samples problem 150 
Quota sample 236 
Representative sample 249 
Judgment sample 149 
Systematic sample 288 
| Interpenetrating samples 143 
Unrestricted random sample 308 
Unbiassed sample 306 
Defective sample 78 
Biassed sample 26 
Matched samples 175 
Probability sampling 228 
Random sample 238 
‘Two-stage sample 360 
Neyman allocation 197 
Sample unit 255 
Sample survey 255 
Sampling error 255 
Non-sampling error 200 
Sample-moment 254 
Bulk sampling 33 
Direct sampling 83 
Single sampling 267 
Attribute, sampling for 15 
Lattice sampling 159 
Indirect sampling 137 
Sampling with replacement 257 
Sampling without 257 

replacement 

Chunk sampling 42 
Proportional sampling 231 
Mixed sampling 183 
Unitary sampling 308 
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Stichproben(ent)nahme—continued. 


.. vom Weg aus 

zweifache ... 
Stichprobennetz 
Stichprobenplan 


Stichprobenpunkt 
Stichprobenraum 
Stichprobenschema, zusammen- 
gesetztes 
Stichprobenstruktur 
Stichprobenstufe mit über- 
lagerten Unterstichproben 
Stichprobentyp 
Stichprobenumfang 
Kurve des mittleren cc 
mittlerer ... (als Funktion 
des Parameters) 
relativer ... 
Stichprobenverfahren 
Auslosungs-.., 
einstufiges ... 
Flächen. 
gemischtes ... 
Gitter-... 
Linien-... 
Mehrphasen..... 
ve. mit Klumpenauswahl 


++. mit mehrfacher Erfassung 
derselben Einheiten 

+++ mit Unterauswah] 

Punkt.... 

Streifen-... 

Weg... 

Wiederfang.... 

zufallsähnliches ... 

zweiphasiges ... 


zweistufiges ... 


Stichprobenverteilung 
Moment einer ... 
Varianz der ... 

Stochastisch 
... größer oder kleiner 
...e Abhängigkeit 
...e Differenzierbarkeit 


Stochastic differentiability 
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PAGE 
Route sampling E. 
Double sampling 196 
Network of samples 954 
Sample design 254 
Sample plan 255 
Sample point 255 
Sample space = 
Composite sampling scheme p^ 
2 
Sampling structure MS 
Level of interpretation 5 
Sampling Structure Sc 
Sample size E 
Average sample number curve 18 
Average sample number 
funetion 5 
Sampling fraction 205 
Lottery sampling AE 
Unitary Sampling a 
Area sampling 3 
Mixed sampling 13 
Grid sampling 15 
Line sampling D 
Multiphase sampling P D 
Cluster sampling d 
Nested sampling D 
Sampling on successive 22 
Occasions 
Subsampling AY 
Point Sampling SC 
Zonal Sampling 2 
Route sampling ea 
Capture release sampling 235 
Quasi-random sampling 90 
Double sampling 300 
Two-phase Sampling 90 
Double Sampling 300 
Two-stage Sampling 255 
Sampling distribution 256 
Sampling moment 257 
Sampling variance 279 
Stochastic 281 
Stochastically larger or smaller 280 
Stochastic dependence 280 
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Stochastisch—continued. 
...e Konvergenz 


...e Variable 


...er Prozeß 
Stochastisierung ` 
Stórung, stochastische 
Stórungskoeffizient 
Strategie 

gemischte ... 

reine ... 

Strenge eines Tests 
Streubild 
Streuung * 


binomiale ... 


Lexis’sche ... 
Poisson’sche ... 


Streuungskoeffizient von Frisch 
‘ 


Streuungsmatrix 


Streuungszerlegung 
Struktur 


einfache ... 

latente ... 

nichtbeobachtbare ... 
Strukturparameter 
Stück 

fehlerfreies ... 

fehlerhaftes ... 
Student-Anderson’sche 

Differenzenmethode 

Student’sche Hypothese 
Student-Test 
Student’sche Verteilung 


Studentisierung 
Stutzen (ciner Verteilung) 


1 “Streuung” is a Fa 
variance and standard 
* Streuungsquadrat ” 
Some authors use “ g 
seo “ Varianz”, 


mprehensive term, 
deviation.—Somo a 
for variance 3 

trouung ” for si 
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Convergence in probability 
Stochastic convergence 
Aleatory variable 
Random variable 
Stochastic variable 
Variate 

Stochastic process 
Randomisation 
Stochastic disturbance 
Disturbancy, coefficient of 
Strategy 

Mixed strategy 

Pure strategy 
Strength of a test 
Scatter diagram 
Dispersion 

Variance 

Bernoulli variation 
Binomial variation 
Lexis variation 
Poisson variation 
Scatter coefficient 
Covariance matrix 
Dispersions matrix 
Analysis of variance 
Configuration 
Structure 

Simple structure 
Latent structure 
Latent structure 
Structural parameters 


Effective unit 
Defective unit 
Variate-difference method 


“ Student's ” hypothesis 
t-test 

“ Student’s ” distribution 
t-distribution 
Studentisation 
Truncation 
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65 
280 
7 
239 
281 
312 
280 
239 
280 
87 
281 
184 
232 
282 
258 
85 
311 
24 
28 
162 
221 
258 
69 
85 
9 
58 
283 
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158 
158 
283 


93 
78 
313 


284 
290 
284 
289 
284 
299 


including variation, dispersion, 
uthors use “ Streuung ”, others 
now “ Varianz ” has been given priority. 
tandard deviation.—For composite terms 
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Substitution 
Suffizienz 

gemeinsame ... 

simultane ... 

verbundene ... 
Suggestivwirkung 
Summation über eine gerade 

Anzahl yon Summanden 

Summationsprozeß, gleitender 
Summe 


.. der Abweichungsquadrate 


faktorielle ... 
gleitende ... 
Summenhäufigkeitsverteilung 


Summenverteilung 
Symmetrie 
System, rekursives 
Systematisch 


Ar 


Tehebycheff-Bienaymé'sche 
Ungleichung 
Tchebycheff-Hermite'sche 
Polynome 
Tchebycheff'sche Un 
Teilerhebung 
Teilkorrelationskoeffizient 
Teilpriifung 
Teilstück 
Terminalentscheidung 
Test 
als zulässig erklürter ... 
Anpassungs ... 
asymmetrischer ... 
-. auf Größe und Folge von 
Abweichungen 
.. auf Normalverteilung 
++. auf Stabilität einer 
Häufigkeit 
Barnard’s ... 
Bartlett’scher .., 
bedingter ... 


gleichung 
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Substitution 
Sufficieney 

Joint sufficieney 
Joint sufficieney 
Joint sufficiency 

" Sympathy " effect 
Even summation 


Moving-summation process 


Deviance 

Squariance 

Sum of squares 

Factorial sum 

Moving total 

Cumulative frequency 
distribution E 

Curnulative sum distribution 

Symmetry 

Recursive system 

Systematic 


Bienaymé-Tchebycheff 
inequality 
Tchebycheff-Hermite 
polynomials 
Tchebycheff inequality 
Incomplete census 
Part-correlation, coefficient of 
Sampling inspection 
Plot 
Terminal decision 
Test 
Admissible test 
Smooth test 
Asymmetrical test 
Smooth test, 


Test of normality 
Stability test 


C.S.M. test 
Bartlett's test 
Conditional test 
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Test—continued. 
Behrens-Fisher ... 


bestmóglicher ... 

Blakeman’s Korrelations- 
verhültnis-... 

Chi-Quadrat-... 

Cochran’s ... 

Cramér-von Mises-... 

Ecken-... 

einseitiger ... 


F.... 


Fisher-Yates-... 

Folge-... 

gleichmäßig bester 
Abstands-... 

gleichmäßig schärfster ... 


gleichschwünziger E 
Gruppe psychologischer ...s 
Kolmogoroff-Smirnoff'scher... 


kombinatorischer ... 
konsistenter ... A 
Likelihood-Verhältnis-... 
... mit Nebenbedingung 
. mit minimaximalem 
5 Schürfeverlust 
Mann-Whitney'scher Rang- 
summen-... 
Medial ... 
nicht úberall wirksamer ... 
Neyman’scher 
Anpassungs... 
N eyman-Pearson'sche Les 
we. HM 
orthogonale ...s 
Pitman'scher ... 
Quenouille’scher M. 
sequentieller e 
Stabilitäts-... 
stärkster ... 


Student S. 
Strenge eines ... 
symmetrischer SB 


Behrens-Fisher test 
Fisher-Behrens test 
Optimum test 
Blakeman’s criterion 


Chi-squared test 

Cochran’s test 

Cramér-von Mises test 

Corner test 

One-sided test 

Single-tail test 

F-test 

Variance-ratio test 

Fisher-Yates test 

Sequential test 

Uniformly best distance power 
(U.B.D.P.) test 

Uniformly most powerful 
(U.M.P.) test 

Equal-tails test 

Battery of tests 

Kolmogoroff-Smirnoff test 

Smirnoff tests 

Combinatorial test 

Consistent test 

Likelihood-ratio test 

Conditional test 

Most stringent test 


Mann-Whitney test 


Medial test 
Biassed test 
Smooth test 


L-tests 

w?-test 

Orthogonal tests 
Pitman’s tests 
Quenouille’s test 
Sequential test 
Stability test 

Most powerful test 
Most stringent test 
t-test 

Strength of a test 
Symmetrical test 
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23 
110 
205 

30 


92 
46 
70 
65 
203 
267 
104 
312 
110 
263 
307 


307 


95 
22 
152 
270 
48 
61 
164 
56 
188 


173 


179) 
27 
270 


154 
314 
208 
219 
235 
263 
276 
188 
188 
290 
282 
287 
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Test—continued. 


symmetrisch-zweiseitiger ... 


t-... 
To 
trennschiirfster ... 
unzuverlüssiger ... 
Varianz-Verhältnis-, bs 
Verschiebungs- eg 
Vorzeichen.... 
Vorzeichenwechsel.. SR 
Wahrscheinlichkeitsver- 
háltnis... 
Wald-Wolfowitz'scher 
Iterations.... 


Wilcoxon’s Rangsummen.. xj 


Zeus 


Zusammenfassung von ...s 
zweiseitiger ,.. 
Zirkular-... 
Testbatterie 
Theorem siche (see) Lehrsatz 
Theorie der Spiele 
Thielesche Halbinvariante 
Toleranzfaktor 
Toleranzgrenzen 
parameterfreie ... 


Toleranzverteilung 
Tolerierte Ausschußzahl 
Transformation 
+... einer Zufallsveränder- 
lichen 
Menge der ...en eines 
lateinischen Quadrats 
orthogonale ... von 
Zufallsvariablen 
Treffgenauigkeit 
Trend 
analytischer ... 


Kurvenanpassung für den ... 


linearer ... 
nicht linearer ... 


polynomischer ... 

säkularer ... 
Trennanalyse 
Trennfunktion, lineare 
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Equal-tails test 

t-test 

T-test 

Most powerful test 
Biassed test 
Variance-ratio test 
Slippage test 

Sign test 

Reversal test 
Probability-ratio test 


Wald-Wolfowitz test 


Wilcoxon’s test 

z-test 

Combination of tests 

Double-tailed test 

Two-sided test 

Circular test 

Battery of tests 

Theorem 

Games theory 

Cumulant 

Tolerance factor 

Tolerance limits 

Non-parametric tolerance 

limits 

Tolerance distribution 

Tolerance number of defects 


Variate transformation 


Transformation set of Latin 
Squares 
Orthogonal variate trans- 
formation 
Accuracy 
Trend 
Analytic trend 
Trend fitting 
inear trend 
Curvilinear trend 
Non-linear trend 
Polynomial trend 
Secular trend 
Discriminatory analysis — 
inear discriminant function 
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Trennschürfe (eines Tests) 

Trennschärfefunktion 
bedingte ... 

Trennverfahren 

Treppendiagramm 

t-Tost 

T-Test 

t-Verteilung 

T-Verteilung 

t-Verteilung, nicht zentrale 

T-Werte 

Typ 

T A-Bereich (B-C-D) 


U 


Uberall wirksamer kritischer 
Bereich 

Uberbestimmtheit 

Übereinstimmungskoeflizient 


Übergangswahrscheinlichkeit 
Über-Kreuz-Wi ederholungsplan 


Uberlagerte Poissonverteilung 
Überlappung 
Überlappungsausmaß 
Überwachung 

Umfang 


kehrprobe 
bi; (bei Indexzahlen) 


... für Indexbasen 
Umkehrpunkt 
Umkehrung — 
‚Unabhängigkeit 
Uniihnlichkoitsindex 
Unbestimmtheitsmaß 


Ungewogenes Mittel 
Ungleich in der Streuung 
Untergruppe innerhalb der 
Blócke 
Untergruppenzahlen, 
proportionale 
Unterklassen, ungleiche 
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Power 

Power function 
Conditional power function 
Discriminatory analysis 
Histogram 

t-test 

T-test 

t-distribution 
T-distribution 
Non-central t-distribution 
T-score 

Type 

Type A region (B-C-D) 


Unbiassed critical region 


Over-identification 
Agreement, coefficient of 
Concordance, coefficient of 
Transition probability 
Changeover trial 
Cross-over design 
Switch-back design 
Compound Poisson distribution 
Transvariation 

Intensity of transvariation 
Control 

Size 


Reversal test 
Base roversal test 
Turning point 
Inversion 
Independence 
Dissimilarity, index of 
Non-determination, 
coefficient of 
Unweighted mean 
Heteroscedastic 
Intrablock sub-group 


Proportional sub-class 
numbers 
Unequal subclasses 
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223 
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56 
84 
139 
290 
290 
289 
289 
198 
289 
300 
303 
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Unterklassenbesetzung, 
nichtproportionale 
Unterscheidungsanalyse 
Unterstichprobe 
zwei Stichproben 
gemeinsame ... 
Unterstichprobenen tnahme 
Untersuchung 


Untersuchungseinheit, kleinste 


Untersuchungsflüche, kleinste 
Untersuchungsumfang 
mittlerer ... 
Unvollstündige Beta-Funktion 
Unvollstündiger Block 
Unvollstündi 
Quadrat 
Unzuverlässigkeit 
.. (bei Schätzfunktionen 
und Tests) 


ges lateinisches 


y 


Variabilitàt (qualitativer 
Merkmale) 
Variable 
abhängige ... 
beobachtbare ... 
diskontinuierliche Kë 
diskrete ... 
endogene ... 
fiktive ... 
kontinuierliche ... 
latente ... 
primiire ... 


schiidliche ... 
stochastische ... 
theoretische ... 
überflüssige ... 
unabhiingige ... 
ursächliche ... 


vorgegebene ... 
vorherbestimmte ... 
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Disproportionate sub-class 
number 

Discriminatory analysis 

Sub-sample 

Duplicated (sub-) sample 


Sub-sampling 

Inquiry 

Inspection 

Survey 

Elementary unit 

Basic cell 

Amount of inspection E 
Average amount of inspection 
Incomplete beta function 
Incomplete block 
Incomplete Latin square 


Unreliability 
Bias 


Variability 


Variable 


Dependent variable 
Observable variable 
Discontinuous variate 
Discrete variate 
Endogenous variate 
Dummy variable 
Continuous variate 
Latent variable 
Predicated variable 
Predictor 
Detrimental variable 
Stochastic variable 
Theoretical variable 
Superfluous variable 
Independent variable 
ause variable 
Explanatory variable 
redicated variable 
Predetermined variable 


PAGE 


85 
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Variable—continued. 
zufällige ... 


Varianz 


.. der gemeinsamen Faktoren 
. der Stichprobenverteilung 


X innerhalb der Gruppen 
... innerhalb der Klassen 
.. innerhalb der Primür- 
einheiten 
kleinstmögliche ... 
relative ..- 
Stabilisierung der ... 
... zwischen den Gruppen 
zwischen den Klassen 
zwischen den Primür- 
einheiten 
Varianzanalyse 
Varianzkomponente d 
Varianzquotient, maximaler 
Varianz-Verhiiltnis-Tost 
Variation, úberlagerte 
Variationsbroito À 
Variationskoeffizient 
Variationsweite siehe (see) 
Spannweite 
Veriinderlicho siehe (see) 
Variable 
Veründerlicher Auswahlsatz 
Verbraucherrisilo 
Verbundenheit 


Verdünnungsreihe 
Verfälschung à 
Vergleich, paarweiser 
Vergleichsstichproben, 
abgestimmte 
Vergleichsversuch 
Verhalten, induktives 
‚hältnis 
e der Momente 
VerbültnismaBstab 
v erhültnisschützfunktion 
Verhültnisziffer, spezifische 
verketteter Index 
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Aleatory variable 
Random variable 
Stochastic variable 
Variate 

Variance 
Common-factor variance 
Sampling variance 
Within-group variance 
Intra-class variance 
Internal variance 


Minimum variance 
Relative variance 
Stabilisation of variance 
Between-groups variance 
Interclass variance 
External variance 


Analysis of variance 
Variance component 
Maximum-F-ratio 
Variance-ratio test 
Superposed variation 
Range 

Variation, coefficient of 
Range 


Variable 


Variable sampling fraction 
Consumer's risk 
Association 

Colligation 

Connection 

Dilution series 

Bias 

Paired comparison 
Matched samples 


Repetition 
Inductive behaviour 
Ratio 

Moment ratio 

Ratio scale 

Ratio estimator 
Specific rate 

Chain index 
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281 
312 
311 
49 
257 
317 
145 
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183 
248 
277 

26 
145 
103 


9 
311 
175 
312 
286 
240 
313 
240 


310 


310 
61 
12 
47 
59 
83 
26 

210 

175 


249 
137 
291 
186 
241 
241 
272 
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Verkettungs-Gliedzahl 
Verkettungs-MeBziffer 


Verlaufsrichtung, langfristige 
Verlust an Information 
Verlustfunktion 
Verlust-Matrix 
Vermengen 
ausgewogenes ... 
-. bei geteilten Parzellen 
doppeltes ... 
+++ (in faktoriellen Versuchs- 
plänen) 
teilweises ... 
Vermengte Untergruppen 
Vermógen, zufillige Fehler zu 
verringern 
Verquicken 
Verschiebung, zeitliche 


Verschiebungsparameter 


Verschicbungstest 
Versuch 
faktorielle ...e mit 


ungleichen Stufenzahlen 
faktorieller ... 


unabhängige ...e 
zusammengesetzter act 
Versuchsanordnung siehe (see) 
Versuchsplan 
Versuchsfehler 
Versuchsglied 
Versuchsplan 1 


asymmetrischer faktorieller .. 


. im Dreieckssystem 
in gleichgroße Gruppen 
teilbarer ... 
mehrfaktorieller ... 
-.. mit einfachem Gitter 
-.. mit einfach verketteten 
Blécken 
... mit geteilten Parzellen 
... mit Gittern 
... mit Gruppenwechsel 


1 Restricted to those designs where * 
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Chain index 
Chain-relative 
Link-relative 
Secular trend 

Loss of information 
Loss function 

Loss matrix 


Balanced confounding 
Split-plot confounding 
Double confounding 
Confounding (in factorial 


design) 
Partial confounding 


Sub-group confounded 
Error reducing power 


Confounding 

Lag 

Time lag 

Translation parameter 
Slippage test 

Trial 

Mixed factorial experiments 


Factorial experiment 
Independent trials 
Complex experiment 


Error, experimental 
Treatment 


Asymmetri 
Triangular 
Group divi 


cal factorial design 
design 
sible design 


Multi-factorial design 
Simple lattice design 
Singly-linked block design 


Split-plot, design 
&ttice design 
Change-over design 
Cross-over design 
Switch-back design 


ing: 
* design” appears in the heading 
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259 
171 
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19 
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Versuchplan—continued. 
.. mit halber Wiederholung 
... mit Quadergitter 
... mit teilweise ausgewogenen 
unvollstündigen Blócken 
... mit vollstiindig 
zufälliger Zuteilung 
orthogonaler ... 
quasi-faktorieller e. 
symmetrischer faktorieller ... 
systematischer — 
vollständig stochastisierter ... 
zyklischer ... 
Verteilung 
abgeschnittene ... — 
abgeschnittene ... mit 
bekannter Fehlmenge 
. abhüngiger Ereignisse 
arc-sin ... 
asymmetrische ... 
asymptotischo ... 
Bernoulli’sche ... 


Bota-... 
binomische ... 
Cauchy-... 
Charlier’sche ... 
Chi-Quadrat 
... des Varianz-Verhiiltnisses 
doppelte Poisson-... 
Dreiecks-... 

eindimensionale ... 
(einfache) exponentielle ... 1 
Endflüche einer ... 

F-... 

Fisher'sche z-... 
Galton-McAllister’sche ... 
Gamma-... 

GauB-... 

gemeinsame E. 
geometrische Ems 


geometrisch abfallende ... 
gestutzte ... 


1 Some German writers used the term 


mous to normal distribution. 


2 Some German writers used the term 
mous to “ Continuous distribution ", 
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Half-replicate design 

Cuboidal lattice design 

Partially balanced incomplete 
block design 

Completely randomised design 


Orthogonal design 
Quasifactorial design 
Symmetrical factorial design 
Systematic design 

Completely randomised design 
Cyclic design 


Truncated distribution 
Censored distribution 


Contagious distribution 
Are-sine distribution 
Asymmetrical distribution 
Asymptotic distribution 
Bernoulli distribution 
Binomial distribution 

Beta distribution 

Binomial distribution 
Cauchy distribution 
Charlier distribution 
Chi-squared distribution 
Variance-ratio distribution 
Double Poisson distribution 
Triangular distribution 
Univariate distribution 
Exponential distribution 
Tail area (of a distribution) 
F-distribution 

Fisher's distribution 
Galton-McAllister distribution 
Gamma distribution 

Gauss’ distribution 

Joint distribution 
Continuous distribution 
Geometrie distribution 
Geometric distribution 
Truncated distribution 
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312 

89 
298 
308 
102 
290 
104 
110 
116 
117 
118 
149 

63 
119 
119 
299 


“ Exponentialverteilung ” as synony- 


“ Geometrische Verteilung ” as synony- 
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Verteilung—continued. 
Helmert'sche ... 
hypergeometrische ... 

.. in Stichproben 
J-förmige ... 
kreisperiodische ... 
Laplace-... 
logarithmische Reihen.... 


log-normale ... 
logarithmische Normal. . 


mehrdimensionale ... 
mehrdimensionale Normal.... 


mehrdimensionale Pascal... : 


mehrdimensionale 
polynomiale 

mehrgipflige ... 
multinomiale ... 

.. nach einer logarithmischen 

Reihe 

.. nach Neyman's Typ A 
- nach Pearson's Typ I 

- nach Pearson's Typ IT 
--- nach Pearson's Typ III 
... nach Pearson’s Typ IV 

.. nach Pearson’s Typ V 
... nach Pearson’s Typ VI 
... nach Pearson’s Typ VII 
... nach Pearson’s Typ VIII 
... nach Pearson’s Typ IX 
-.. nach Pearson's Typ X 
.. nach Pearson's Typ XI 
.. nach Pearson’s Typ XII 
negativ-binomiale ... 
negativ-polynomiale ... 


nicht-singulüre .., 
nicht-zentrale F-,.. 
nicht-zentrale x?-... 
nicht-zentrale t-... 
Normal... 
Pascal-... 


Poisson-... 
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Helmert distribution 
Hypergeometric distribution 
Sampling distribution 
J-shaped distribution 
Circular distribution 
Laplace distribution 
Logarithmic-series 
distribution ` 
Galton-McAllister distribution 
Gibrat distribution 
Logarithmic-normal (log- 
normal) distribution 
Multivariate distribution 
Multivariate normal 
distribution 
Negative multinomial 
distribution 
Multivariate multinomial 
distribution 
Multi-modal distribution 
Multinomial distribution 
Logarithmic-series distribution 


Type A distribution 

Type I distribution 

Type IT distribution 

Type III distribution 

Type IV distribution 

Type V distribution 

Type VI distribution 

Type VII distribution 

Type VIII distribution 

Type IX distribution 

Type X distribution 

Type XI distribution 

Type XII distribution 

Negative binomial distribution 

Negative multinomial 
distribution 

Non-singular distribution 

Non-central F-distribution 

Non-central x? distribution 

Non-central t-distribution 

Normal distribution 3 

Negative binomial distribution 

Pascal distribution 

Poisson distribution 
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130 
255 
149 

42 
156 
168 
116 
120 
168 


195 
195 


196 


201 
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Verteilung—continued. 
doppelte Poisson-. È 
überlagerte Poisson-... 
Poisson-... mit zufälligem 

Parameter 
Pölya’sche ... 
polynomische > 
rechteckige +... 
schiefe ..- 


singulüre ... 
stationäre ... 
steil-endende ... 
stetige .-- 
“ Student’sche ” ... 
symmetrischo 005 
U-fórmige ... 
verbundene ... 
viel-dimensionale ... 
. von Reaktions- 
Schwellenworten 
Weibull'sche ... 
Wishart-... 
Zeit-Wirkungs-... 
zweidimensionale EE 
zweidimensionale diskrete ... 
zweidimensionale Normal-... 
... zweier diskreter Variablen 
zweigipflige -.. 3 
zweiseitige exponentielle ... 


.zyklische at 


Verteilungsfrei 
Rus Verfahren 


Verteilungsfunktion 
kumulative ... 


Kurve der ... 
normale ... 


Verteilungskurve 


kumulative ... 


Verteilungsunabhängiges 
Verfahren 
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Double Poisson distribution 89 


Compound Poisson distribution 52 
Compound Poisson distribution 52 


Pólya's distribution 221 
Multinomial distribution 192 
Rectangular distribution 242 
Asymmetrical distribution 13 
Skew distribution 269 
Singular distribution 268 
Stationary distribution 278 
Abrupt distribution 2 
Continuous distribution 63 
“ Student's ” distribution 284 
Symmetrical distribution 287 
U-shaped distribution 305 
Joint distribution 149 
Multivariate distribution 195 
Tolerance distribution 295 
Weibull distribution 314 
Wishart distribution 317 
Response-time distribution 251 
Bivariate distribution 30 
Point bivariate distribution 219 
Bivariate normal distribution 30 
Point bivariate distribution 219 
Bimodal distribution 28 
Double exponential 89 
distribution 
Laplace distribution 156 
Circular distribution 42 
Non-parametric 199 
Distribution-free method 87 
Distribution function 87 
Cumulative distribution 74 
(probability) function 
Distribution function 87 
Distribution curve 87 
Cumulative normal 74 
distribution 
Distribution curve 87 
Cumulative frequency 74 
(probability) function 
Distribution curve 87 
Distribution-free method 87 
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Vertrauensbereich 


engster ... 
trennschiirfste ...e 


zentraler ... 
Vertrauensgrenzen 
Verweigerungsquote 
Verwirklichung 
Verzerrung 

-.. durch Gewichtung 

... durch Mittelwertswahl 

innewohnende ... 

.. nach oben 

. nach unten 

Verzógerung 


Verzufülligung 
Verzweigungsprozef) 


Vielfacheinteilun; g 
Vielfachklassifizieru 
Vierfachtafel 
Vierfeldertafel 


ng 


Viertelswert 
Vollerhebung 
Vorausberechnung 
Voraussage 


Voraussagespanne 
Vorerhebung 


Vorzeichentest 
Vorzeichenwechseltest 


W 


Wachstumskurve 
Wagnis 
Wahres Mittel 
Wahrscheinlicher Fehler 
Wabrscheinlichkeit 
... è priori 
apriorische ... 
direkte ... 
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5 
Confidence belt en 
Confidence interval 57 
Confidence region 265 
Shortest confidence interval 188 
Most selective confidence 
intervals 37 
Central confidence interval 51 
Confidence limits 244 
Refusal rate 242 
Realisation 26 
Bias 315 
Weight bias 300 
Type bias 139 
Inherent bias 309 
Upward bias 90 
Downward bias 154 
Lag 294 
Time lag 250 
Randomisation 32 
Branching process 194 
Multiplicative process 173 
Manifold classification 173 
Manifold classification 112 
Fourfold table 112 
Fourfold table 299 
Two-by-two (frequency) table 234 
Quartile 37 
Census 230 
Projection 112 
Forecasting 225 
Prediction 225 
Prediction interval 102 
Explanatory survey 218 
Pilot survey 265 
Sign test 251 
Reversal test; 
123 
Growth curve 252 
Risk 298 
True mean 229 
Probable error 226 
Probability 226 
Prior Probability 226 
Prior Probability ES 


Direct Probability 


| 
| 
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Wahrscheinlichkeit—contin ued. 


.. à posteriori 
aposteriorische ... 
statistische ... 

Wahrscheinlichkeitsbelegung 
Wahrscheinlichkeitsdichte 
(funktion) 

Walker'sche ... 
Wahrscheinlichkeitselement 
Wahrscheinlichkeitsfläche 
Wahrscheinlichkeitsgrenzen 
Wahrscheinlichkeitsintegral 
W: ahrscheinlichkeitsintegral - 

transformation 
Wahrscheinlichkeitsintensität 
Wahrscheinlichkeitspapier 
binomiales ... 

normales ... 
Wahrscheinlichkeitsstichprobe 
Wahrscheinlichkeitsver- 

hältnistest 

sequentieller ... 


Wahrscheinlichkeitsverteilung 


Wald’s Klassifikationszahl “ V ” 


Wald-Wolfowitz’scher 
Iterationstest 
Walker’sche Wahrscheinlich- 
keitsfunktion 
Warteschlange 
Warteschlangenproblem 
W: artezeitprobleme 
Wechselwirkung 
Wechselwirkungskomponente 
Wechselwirkungsordnung 
Werte, äußerste 
Whittaker-Periodogramm 
wWiderspruchstriaden 
Wiederfang- 
Stichprobenverfahren 
Wiederholte Erhebung 
Wiederholung 


teilweise ... 
Wiederholungsbesuch 
Wiederholungs-Genauigkeit 


Wiederholungsreihe, einheitliche 


Wiederkehrperiode 
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Posterior probability 
Posterior probability 
Posterior probability 
Probability mass 
Probability density function 


Walker probability function 
Probability element 
Probability surface 
Probability limits 
Probability integral 
Probability integral 
transformation 
Density function 
Probability paper 
Binomial probability paper 
Normal probability paper 
Probability sample 
Probability-ratio test 


Sequential probability-ratio 
test 

Probability distribution 

Wald's classification statistic 

Wald-Wolfowitz test 


Walker probability function 


Line-up 


. Queuing problem 


Congestion problems 
Interaction 

Component of interaction 
Order of interaction 
Extreme values 
Whittaker periodogram 
Circular triads 

Capture release sampling 


Repeated survey 
Repetition 
Replication 
Fractional replication 
Call-back 

Precision 

Uniformity trial 
Return period 
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Wiener-Khintchine’sches 
‘Theorem 
Wiener-ProzeB 
Wileoxon's Rangsummentest 
Wilks’ Kriterium 
Wilson-Hilferty'sche x?- 
Transformation 
Winkeltransformation 
Wirksamkeit siche (see) 
Leistungsfihigkeit 
Wirkung 
quadratische ... 
quantitative ... 
unabhiingige ... 
Wirkungsfläche 
Wirkungsgerade, Gehalts- 
bestimmung mit 
parallelen ...n 
Wirkungsgröße, transformierte 
Wirkungsveränderliche 
Wölbung 
normale ... 
überhohe ... 
Würfelgitter 
Wurzel 


W 


Yates'sche Kontinuitüts- 
korrektur 

Yates'sche Korrektur 

Yule'sche Gleichung 

Y ouden'scher Versuchsplan 


Z 


Zahlen, zulässige ... nach 
A. H. Copeland 
Zehntelstelle 
Zehntelwert 
Zeitreihe 
Zeit-Umkehr-Probe 
Zensus 
Zentraler Grenzwertsatz 
- in der Laplace-Lévy’schen 
Fassung 
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Wiener-Khintchine theorem 316 
Wiener process a 
Wilcoxon’s test 316 
Wilks’ criterion 316 
Wilson-Hilferty trans- 
formation 10 
Angular transformation 93 
Efficiency a 
Response a 
Quadratic response 233 
Quantitative response 135 
Independent action 251 
Response surface 31 1 
Parallel line assay f 
Response metameter SC 
Effect variable 153 
Kurtosis 181 
Mesokurtosis 160 
Leptokurtosis 73 
Cubic lattice 236 
Radix 
e 
Correction for continuity E 
Yates’ correction Die 
Yule’s equation 317 
Youden Square 
6 
Admissible numbers 
ffi 
Decile 7 
Decile 294 
Time-series 294 
Time-reversal test 37 
Census 
157 


Laplace-Lévy theorem 
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Zentraler—continucd. 
. in der Laplace'schen 
Fassung 
. in der Liapunoff’schen 
Fassung 
.. in der Lindeberg- 
Lévy’schen Fassung 
Zentralwert 
Zentroid-Verfahren 
Zentrum der Lage 
Zorlegung 
.. von x? 
... von Mischverteilungen 


Ziffern-Rechenmaschine 
Zirkulare Tripel 
Zirkulärformel 
Zirkularreihenformel 
Zirkulartest 
Z-Karte e 
Z-Punktwerte, standardisierte 
Z-Prüfung F 
Z-Transformation 
Zufall 
Zufülligkeitsgrade 
Zufallsanfangszahl 
Zufallsanordnung 
Zufallsauswahl 
Zufallsereignis 
Zufallsfehler 

reiner ... 
Zufallsfolge 
Zufallskomponente 
Zufallsprozeß 

additiver ... 


reiner ... 
Zufallsstart 
Zufallsstichprobe 


nichteingeschränkte ... 


gufallsstichprobenfehler 
Zufallsvariable 


Addition von ...n 
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PAGE 
Laplace’s theorem 157 
Liapounoff’s theorem 163 
Lindeberg-Lévy theorem 165 
Median 180 
Centroid method 39 
Centre of location 38 
Decompensition 78 
Partition of Chi-squared (x?) 214 
Dissection (of heterogeneous 86 

distributions) 
Digital computer 83 
Circular triads 43 
Circular formula 43 
Circular formula 43 
Circular test 43 
Z-chart 318 
Z-scores 318 
z-test 319 
z-transformation 319 
Random 237 
Degrees of randomness 80 
Random start 239 
Random order 238 
Random selection 238 
Random event 237 
Random error 237 
Unbiassed error 305 
Random series 239 
Random component 237 
Random process 238 
Additive (random walk) process — 5 
Independent increments, 135 
process with 

Pure random process 231 
Random start 239 
Probability sampling 228 
Random sample 238 
Unrestricted random sample 308 
Random sampling error 238 
Aleatory variable 7 
Random variable 239 
Stochastic variable 281 
Variate 312 
Addition of variates 5 
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Zufallsvariable—continued. 
kanonische ... 
standardisierte normale .. 


teilweise konsistente ... 


Zufallsveranderliche 


diskrete ... 
endogene ... 
exogene ... 
kontinuierliche ... 
standardisierte ... 
Zufallsversuche mit Bernoulli- 
verteilung 
Zufallsverteilung 
Zufallsweg 
Zufallszahlen 
Zufallszuteilung, einge- 
schriinkte 
ZugangsprozeB 
reiner ... 
Zugangs- und AbgangsprozeB 
Zugelassene Zahl fehlerhafter 
Stiicke 
Zuordnungsmaßzahl 
Zurücklegen 
teilweises ... 
Zurückweisungslinie 
Zusammenfassung 
.… der Summen der Fehler- 
quadrate 
.. von Klassen 
+. von Prüfverfahren 


«.. Von Quadratsummen 
Zusammenhan g 


Zusammenhangsindex 
Zusammentreffen 
Zusätzliche Information 
Zuteilbarkeit der 
unterschichten 
Zuteilung, zufällige 
Zuverlässigkeit 
Zuverlissigkeitskoeffizient 
Z-Verteilung 
20%-Werte 
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Canonical variate a 
Normal deviate 308 
Unit normal variate 914 
Partially consistent = 
observations 7 
Aleatory variable 939 
Random variable 281 
Stochastic variable EE 
Variate EU 
Discrete variate Se 
Endogenous variate E 
Exogenous variate 2 
Continuous variate ay 
Standardised variate 25 
Bernoulli trials E 
Random distribution 231 
Random walk Ap 
Random sampling numbers 285 
Restricted randomisation 2p 
Birth process 2 
Pure birth process SC 
Birth-and-death process 
Allowable defects 
Classification statistic be 
Replacement Ai 
Partial replacement 2 46 
Rejection line A 
2 
Pooling of error 22 
9 
Pooling of classes we 
Combination of tests 222 
Pooling of sum of squares 59 
Connection 60 
Connection, index of 175 
Matching 286 
Supplementary information 64 
Control of substrata 
239 
Randomisation 248 
Reliability 248 
Reliability coefficient 318 
z-distribution 236 


Quintiles 
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Zweideutigkeitsmaß 
Zweidimensional diskrete 
Verteilung 
Zweifache Einteilung 
Zwei-Faktor-Theorie 
Zwei-mal-zwei Einteilung 
Zwei-mal-zwei-Tafel 


Zweireihenkorrelation 
Zweiteilung 
Zwischenblock-Information, 

Benutzung der 
Zwischengruppenvarianz 
Zwischenklassenkorrelation 
Zwischenklassenvarianz 
Zyklische Anordnung 
Zyklus 
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Alienation, coefficient of 
Point bivariate distribution 


Two-way classification 
Two-factor theory 

Double dichotomy 

Fourfold table 

Two-by-two (frequency) table 
Biserial correlation 
Dichotomy 

Recovery of information 


Between-groups variance 
Interelass correlation 
Interclass variance 
Cyclic order 

Cycle 
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300 
300 
89 
112 
299 
29 
82 
242 


26 
142 
142 

76 

75 
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Glossary and Index of Terms 


A 


Abbreviato h 
Abbreviazione dei calcoli 
mediante elevamento a 
potenza a 
Addizione dei variabili 
Adeguato numerico 
Aggregato dotato di auto- 
rinnovamento 
Aggregazione 
Aleatorio 
Allocurtico ; 
Ampiezza di una regione 
curtica Ber 
Ampiezze (della oscillazione) 
Analisi armonica 
confluenziale 
dei fattori 
dei probit 
del grafico a ventaglio 
della covarianza 


della varianza 


delle componenti 
di Fourier 
di più variabili 
discriminatoria 

Analisi fattoriale multipla 
sequenziale 

Anomico 

Anormalità (delle curve) 

Antimoda 

Antiserie 

Antitesi dei fattori 
temporale 

Appressimazione intrinseca 
(nelle valutazioni) 

Area esterna (di una 

distribuzione) 


Curtate 
Acceleration by powering 


Addition of variates 
Equivalent 
Self-renewing aggregate 


Aggregation 
Random 
Allokurtic 

Size of a region 


Amplitude 

Harmonic analysis 
Confluence analysis 
Factor analysis 

Probit analysis 
Bunch-map analysis 
Analysis of covariance 
Covariance analysis 
Analysis of variance 
Variance analysis 
Component analysis 
Fourier analysis 
Multivariate analysis 
Discriminatory analysis 
Multiple factor analysis 
Sequential analysis 
Anomic 

Abnormality 

Antimode 

Antiseries 

Factor antithesis 

Time antithesis 
Intrinsic accuracy 
Closeness, in estimation 


Tail area (of a distribution) 
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Area relativa di transvariazione 
Arrotondamento 
Asimmetria 
Assiomi di Kolmogoroff 
Associazione 

illusoria 

parziale 
Attendibilità 
Attenuazione 
Attitudine a ridurre gli errori 
Autocorrelazione 
Autocovarianza 
Autoregressione 
Azione indipendente 
Azione similare 


B 


Barriera assorbente 

Base 

Bit 

Blocchi allegati triangolarmente 


concatenati 
disposti a caso 
Blocco 
incompleto 
incompleto equilibrato 
incompleto parzialmente 
equilibrato 
Bontà dell’adattamento 


[o 


Calcolatore analogico 


Calcolatori a sistema binario 
Campionamenti successivi 


Campionamento a due fasi 

a fette 

a grappolo 

a nido 

a più fasi 

a reticolo 

col metodo della cattura e del 
rilascio 

con ripetizione 
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Relative area of transvariation Ee 
Rounding 13 
Asymmetry 152 
Kolmogoroff axioms 12 
Association 132 
Illusory association 912 
Partial association 248 
Reliability 14 
Attenuation 99 
Error reducing power 15 
Autocorrelation 16 
Autocovariance 16 
Autoregression 135 
Independent action 265 
Similar action K 
3 
Absorbing barrier 20 
Base 30 
Bit 298 
Triangular (singly or doubly) 
linked blocks 167 
Linked blocks 239 
Randomised blocks 31 
Block 133 
Incomplete block 19 
Balanced incomplete block 213 
Partially balanced incomplete 
block design 120 
Goodness of fit 
9 
Analogue computer 83 
Digital computer E 256 
Sampling on successive 
occasions 300 
Two-phase sampling 42 
Chunk sampling 45 
Cluster sampling 196 
Nested sampling 192 
Multi-phase sampling 159 
Lattice sampling . 35 
Capture/release sampling 287 


b 
Sampling with replaceme™ 


ITALIAN 


Campionamento—continued. 
con scelta giudiziosa 
di Neyman 
diretto 
doppio 
estensivo 
indiretto 
intensivo 
inverso 
mediante lince 
misto 
area he SA 
per caratteri qualitativi 
per punti i 
per sorteggio 
per strade 
proporzionale 
quasi aleatorio 
singolo 
sistematico 
troncato 
Campione 
a due stadi 
a più stadi e 
affetto da errore sistematico 
aleatorio i 
aleatorio senza restrizione 
concordante 
difettoso 
discordante 
duplicato 
equilibrato 
fisso (in rilevazioni ripetute) 
fondamentale 
non affetto da errore 
sistematico 
non aleatorio 
orientativo 
per quote 
probabilistico 
rappresentativo 
ricavato da una lista 
semplice 
sistematico 
stratificato 
Campioni accoppiati 
compenetrati 
con elementi equiprobabili 
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Purposive sample 
Neyman sampling 
Direct sampling 
Double sampling 
Extensive sampling 
Indirect sampling 
Intensive sampling 
Inverse sampling 
Line sampling 
Mixed sampling 
Area sampling 
Attribute, sampling for 
Point sampling 
Lottery sampling 


` Route sampling 


Proportional sampling 
Quasi-random sampling 
Single sampling 
Patterned sampling 
Curtailed inspection 
Sample 

Two-stage sample 
Multi-stage sample 
Biassed sample 
Random sample 
Unrestricted random sample 
Concordant sample 
Defective sample 
Discordant sample 
Duplicate sample 
Balanced sample 

Fixed sample 

Master sample 
Unbiassed sample 


Non-random sample 
Judgment sample 
Quota sample 
Probability sample 
Representative sample 
List sample 

Simple sample 
Systematic sample 
Stratified sample 
Matched samples 
Interpenetrating samples 
Self-weighting sample 
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232 
197 

83 

90 
103 
137 
141 
146 
165 
183 
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111 
174 
306 


199 
149 
236 
228 
249 
168 
266 
208 
282 
175 
143 
260 
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Campo di variazione 
effettivo 
medio 
Carattere 
qualitativo 
tipico 
Caratteristica operativa 


Carta in scala di probabilità 
normale 
Carta di probabilità binomiale 
probabilistica 
probabilistica di Poisson 
Cartogramma 
Caso tipico di un carattere 


Casualizzazione (operazione per 


ottenere una distribuzione 
aleatoria) 
Casualizzazione vincolata 
Categoria 
Catena 
di Markoff 
Censimento 
Censimento incompleto 
limitato al campione 
Censura (del campione) 
Centile 
Centili 
Centro di posizione 
mediano 
Chiusura per insufficenza 
del campione 
Ciclo 
Classe 
completa (delle funzioni di 
decisioni) 
Classi aperte 
Classificazione doppia 
marginale 
monovalente 
multipla 


Clisi 

Coda d’attesa 

Coefficiente 

Coefficienti Beta 
comparativo di mortalità 
del criterio 
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Range 

Effective range 

Mean range 

Characteristic 

Attribute 

Typical characteristic . 
Operating characteristic ` 
Performance characteristic 
Normal probability paper 


Binomial probability paper 
Probability paper 

Poisson probability paper 
Cartogram 

Atypical characteristic 
Randomisation 


Restricted randomisation 
Category 

Chain 

Markoff chain 
Census 
Incomplete census 
Sample census 
Censoring 

Centile 
Percentiles 

Centre of location 
Median centre 
Cut-off 


Cycle 

Class à 

Complete class (of decision 
functions) 

Open-ended classes 

Two-way classification 

Marginal classification 

One-way classification 

Manifold classification 

Multiple classification 

Clisy 

Line-up 

Coefficient 

Beta coefficients 

Comparative mortality DÉI 

Test coefficient 


ire 
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Coofficienti—continued. 

di accordo 

di alienazione 

di alienazione vettoriale 

di associazione 

di attendibilità 

di autocorrelazione 

di auto-correlazione 

di comparabilità temporale 

di comparabilità territoriale 
(nell’applicazione del metodo 
della popolazione tipo) 

di concordanza 

di confidenza 

di contingenza 

di contro graduazione 

di correlazione 

di correlazione circolare 
seriale 

di correlazione del Bravais 

di correlazione di Bravais 

di correlazione di Pearson 


di correlazione multipla 


di correlazione parziale 

di correlazione parziale 
multipla 

di correlazione vettoriale 

di correzione della varianza 
per campioni da una 
massa finita 

di determinazione 

di determinazione totale 


di dispersione dei punti 
di divergenza 

di eccesso 

di non determinazione 


di percorso 

di perturbazione 

di ponderazione 

di regressione 

di riduzione della varianza 
per campione da una 
massa finita 

di consistenza 
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Agreement, coefficient of 
Alienation, coefficient of 
Vector Alienation coefficient 
Association, coefficient of 
Reliability coefficient, 
Autocorrelation coefficient 
Self-correlation coefficient 
Time comparability factor 
Area comparability factor 


Concordance, coefficient of 
Confidence coefficient 
Contingency, coefficient of 
Disarray, coefficient of 
Correlation, coefficient of 
Circular serial correlation 
coefficient 
Product-moment correlation 
Bravais correlation coefficient 
Pearson coefficient of 
correlation 
Multiple correlation, 
coefficient of 
Part-correlation, coefficient of 
Multiple-partial correlation, 
coefficient of 
Vector correlation coefficient 
Finite sampling correction 


Determination, coefficient of 

Total determination, 
coefficient of 

Scatter coefficient 

Divergence, coefficient of 

Excess, coefficient of 

Non determination, 
coefficient of 

Path coefficients, Method of 

Disturbancy, coefficient of 

Weighting coefficient 

Regression coefficient 

Finite multiplier 


Consistence, coefficient of 
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193 


212 
194 
313 
109 
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Coefficienti—continued, 
di variazione 
Gamma 
Phi 

Cograduazione 


parziale 
Collaudo con rettifica 

di accettabilità 

integrale 

normale 

per campione 

ridotto 

rigoroso 

selezionatore 

su variabili 
Collegamento 
Collettivo 
Combinazione di prove 
Comparazione a coppie 

tra gruppi 
Componente accidentale 

della varianza 


di interazione 
Componenti Principali 


Comportamento induttivo 
Comunanza 


Concentrazione 
Concomitanza 
Concordanza 
Condizioni di Konyus 
Configurazione 
Conformità 
Connessione 
Contatto di ordi 
Contingenza 

parziale 
Contingenza quadratica 

quadratica media 
Continuita, 

stocastica 
Contrograduazione 
Controllo 

dei sottostrati 

di qualita a più variabili 

statistico di qualità 
Convalidazione 


ne superiore 
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Variation, coefficient of e 
Gamma coefficients 218 
Phi-coefficients “46 
Cograduation 240 
Rank correlation 913 
Partial rank correlation 943 
Rectifying inspeetion E 
Acceptance inspection 295 
Total inspection 201 
Normal inspection 256 
Sampling inspection 243 
Reduced inspection 293 
Tightened inspection 959 
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Costante—continued. 
di classificazione di Wald 
di cograduazione 
di posizione 
di verifica 
“gr 
ep» 
inefficiente 
ottima 
“p” 
sistemata lineare 
x? 
Costanti campionarie 
sistematiche 
Covarianza 
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Covariazione 
Criteri di Pitman 
di Smirnoff 
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consistente 
de C.S.M. 
della normalita 
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2 
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tá dei fattori 
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Criterio—continued. 


di Fisher-Behrens 

di Fisher-Yates 

di Gram 

di Helmert 

di Kolmogoroff-Smirnoff 

di Mann-Whitney 

di massima potenza 

di Pearson 

di perequazione 

di Quenouille 

di riversibilita 

di slittamento 

distruttivo 

di Wald-Wolfowitz 

di Wilcoxon 

di Wilks 

equibilaterale di rifiuto - 

esatto del y? 
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K 
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pentale 
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sequenziale 

sequenziale del rapporto di 
probabilità 
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t 

T 

uniformemente i più potente 


unilaterale 
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Cumulante 
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anormale complessa 
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Curva—continued. i 
anormale semplice 
autocatalittica 
cumulativa di frequenza 
della dimensione media del 

campione 
di accrescimento 
di concentrazione 
di densità media 
di equipotenza del criterio 
di flessibilità 
di frequenza 
di frequenza cumulativa 


di Gompertz, 

di graduazione 

di Lorenz 

di Pareto 

di Pearson 

(o Tapporto) di re, 
esponenziale 
esponenziale modi. 
logistica, 

neutra 
schedastica 
sigmoidale 
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Diagramma—continued. 
a nube di punti 
a rettangoli 
a superfice circolare 
degli strati 
dei campi di variazione 
del controllo statistico di 
qualità 
di collaudo 
di controllo 
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Dissimetria 
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Distribuzione—continued. 

ad “U” 

a due variabili 
aleatoria 

a percentuali 

a più variabili 
arcoseno 

asimmetrica 


asintotica 

a tipo contagioso 
B-invertita 

Beta 

bimodale 

binomiale 

binomiale a due variabili 


binomiale negativa, 
circolare 
composta di frequenza 


composta di Poisson 


condizionata, 

dei rapporti fra variante 
delle funzioni di Bessel 
del tempo di reazione 
del tipo I 

del tipo II 

del tipo TIT 

del tipo IV 

del tipo V 

del tipo VI 

del tipo VII 

del tipo VIII 

del tipo IX 

del tipo X 

del tipo XI 

del tipo XII 

di Bernoulli (Giacomo) 
di Charlier 

di Cauchy 

di F 

di Fisher 

di frequenza 

di Galton-MeAllister 
di Gibrat 

di Helmert 


U-shaped distribution 
Bivariate distribution 
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Percentage distribution 
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Are-sine distribution d 
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Inverted beta distribution 
Beta distribution 
Bimodal distribution 
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distribution K 
Negative binomial distribution 
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Compound frequency 
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Galton-Me Allister distribution 
Gibrat distribution 
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Distribuzione—continued. 
di Laplace 
di Pascal 
di Poisson 
di Pólya 
di probabilità 
di somme cumulative 
di “ Student ” 
dit 
di T 
di tolleranza 
di una costante campionaria 
di una variabile 
di Weibull 
di Wishart 
di x? 
di doppia di Poisson 
di esponenziale 
di esponenziale negativa 


fiduciaria 

gamma 

gaussiana 
geometrica 

in serie logaritmica 


ipergeometrica 
logaritmica normale 


multi-modale 

non centrale di F 

non centrale di t 

non centrale di x? 

non singolare 

normale 

normale a due variabili 
normale a più variabili 


normale cumulativa 


polinomiale 
polinomiale a più variabili 


polinomiale negativa 
puntuale del binomio 


(puntuale della distribuzione 
a due variabili) 


433 ENGLISH 


Laplace distribution 
Pascal distribution 
Poisson distribution 
Pélya distribution 
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distribution 
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Geometric distribution 
Logarithmic-series 
distribution 
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Logarithmic-normal (log- 
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Multi-modal distribution 
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Non-singular distribution 
Normal distribution 
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Multivariate normal 
distribution 
Cumulative normal 
distribution. 
Multinomial distribution 
Multivariate multinomial 
distribution 
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distribution 
Point binomial distribution 
Point bivariate distribution 
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Distribuzione—continued. 
(puntuale della correlazione 
biseriale) 
rettangolare 
simmetrica 
singolare 
stazionaria 
triangolare 
tronca 
uniforme 
z 
Disuguaglianza di Bernstein 
(Serge) 
di Bienaymé-Tchebycheff 


di Boole 
di Camp-Meidell 
di Cramér-Rao 
di Cramér-Tehebychef 
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di Markoff 
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Domande a risposta libera 
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Dose effettiva mediana 
equivalente 
letalo mediana 
trasformata anamorficamente 
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Effetto di Craig 
di simpatia 
di Slutsky-Yule 
principale 
residuo del trattamento 
“ vanità ” 
Efficienza 
asintotica 
perequativa 
relativa 
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Closed-ended question 
Pen-ended Question 
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distribution 

Median effective dose 
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Median lethal dose 
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Slutsky-Yulo effect 

Main effect 

Residual treatment effect 
s Vanity " effect 

Efficiency 
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moothing power 

Relative efficiency 
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Elisse di concentrazione 
Equazione di Chapman- 
Kolmogoroff 
di Fokker-Plank 
di stima 
di stima non affetta da errore 
sistematico 
tipo 
di Yule 
Equazioni di Kolmogoroff 
normali 
Ergoticità 
Errore 
accidentale 
a (o errore di 1° specie) 
asintotico 
assoluto 
B (0 errore di 2° specie) 
compensativo 
cumulativo 
del campionamento aleatorio 
del procedimento 
dell’intervistatore 
della stima 
di approssimazione 
di campionamento 
di osservazione 
di 12 specie 
di 1% specie 
di 2% specie 
di 2% specie 
di stima 
di 32 specie 
dovuto alla ponderazione 
dovuto al tipo di media 
intrinseco 
nella variabile 
nelle equazioni 
non affetto da tendenza 
sistematica 
per difetto 
per eccesso 
probabile 
quadratico medio 


sistematico 
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Errore—continued. 
nella specificazione 
Sperimentale 

Errori nell’inchiesta 

Esperimenti fattoriali misti 

Esperimento complesso 
fattoriale 

Estensione (di una 

rilevazione) 

Estimatore 
affetto da errore sistematico 
a mezzo dei minimi quadrati 
asintoticamente efficiente 


asintotico non affetto da 
errore sistematico 
condizionalmente non affetto 


da errore sistematico 
consistente 


del rischio costante 


uniformemente migliore 
efficiente 


il più efficiente 

inconsistente 

lineare 

non affetto da errore 
sistematico 


non regolare 
quadratico 
regolare 
Estrazione di un campione da 


una massa alla rinfusa 
Eteroclitico 


Eterocurtico 
Eterogrado 
Eteroschedastico 
Eterotipico 

Evento accindentale 


F 


Fascia dell'errore 
di confidenza 

Fase 

Fattore 
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Fattore—continued. 
attivante 
bipolare 
comune 
di carico 
di efficienza 
di saturazione 
di smorzamento 
di tolleranza 
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obliquo 
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caratteristica 
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del costo 
della dimensione 
media del campione 
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di autocorrelazione 
di configurazione 
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Funzione—continued, 

di decisione 

di decisione di scelta 
a caso 

di decisione unformemente 
ottima 

di densita 

di densità della probabilità 

di distribuzione 

di distribuzione cumulativa 


di frequenza 
di frequenza cumulativa 
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potenziale 
probabilistica di Walker 
spettro 
statistica di decisione 
tetracorica 
Funzioni ortogonali 
Fusioni di classi 


G 
Gerarchia 
Gioco a somma zero (fra due 
persone) 
Gioco equo 
Gradi di aleatorietà 
Gradi di libertà 
Gradiente di fertilità (del 
terreno) 
Grado di certezza 
Graduatorie coniugate 
Grafico a curva di livello 
a settori 


ENGLISH 
438 SACR 
77 
Deeision function E 239 
Randomised decision function 2 
306 
Uniformly better decision : 
funetion 80 
Density function e 227 
Probability density function 87 
Distribution function 74 
Cumulative distribution 
(probability) function 114 
Frequency function 74 
Cumulative frequency 
(probability) function 315 
Weight function . 166 
Linear discriminant function 134 
Incomplete gamma function 119 
Generating function 2 73 
Cumulant generating function 106 
Factorial cumulant 
generating function , 185 
Moment generating function 107 
Factorial moment generating 
funetion 127 
Hh,(&) function 56 
Conditional power function 314 
Walker probability function 213 
Spectral function 279 
Statistical decision function 292 
Tetrachorie funetion 207 
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Grafico—continued. 
dei massimi e minimi 
della funzione spettro 
progressivo di Gantt 
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Gruppo 
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Integrated spectrum 
Gantt progress chart 
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Grid 

Group 
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Pilot survey 

Repeated survey 
Matching 

Up-cross 

Down-cross 

Opinion survey 

a-index (of Pareto) 
Binomial index of dispersion 
Comparative mortality index 
S-index (of Gini) 
Consumer price index 
Value index 
Abnormality, index of 
Attraction, index of 
Bowley index 

Carli’s index 
Cograduation, index of 
Concentration, index of 
Connection, index of 
Correlation index 
Dispersion index 

Index of dispersion 
Poisson index of dispersion 
Dissimilarity, index of 
Divisia’s index 
Divisia-Roy index 
Edgeworth index 
Evolution, index of 
Laspeyres’ index 
Laspeyres-Konyus index 
Lincoln index 
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Indice—continued. 
di Lowe 
di Marshall-Edgeworth- 
Bowley 
di oscillazione 
di Paasche 
di Paasche-Konyus 
di Palgrave 
di Pareto 
di Reversione 
di sensibilità 
per sommatoria 
relativo 
7 di Kendall 
Indici di omofilia 
semplici concatenati 


semplici di un prezzo 
Indifferenza statistica 
Indipendenza 
Inferenza fiduciaria 
Informazione 
ausiliaria 
supplementare 
Insieme di riferimento 
Insieme di trasformazione dei 
quadrati di primo grado 
Insieme fondamentale per la 
determinazione della 
probabilità 
Insistenza 
Integrabilità 
Integrale di probabilità 
Intensità 
Intensità di transvariazione 
Interazione 
Interblocco 
Intercorrelazione 
Interpolare una curva 
Interpolazione della tendenza 
Intervalli di confidenza i più 
selettivi 
Intervallo centrale fiduciario 
di confidenza 
di Nyquist 
di previsione 
non centrale di confidenza 
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Lowe’s index 

Marshall-Edgeworth-Bowley 
index 

Oscillation, index of 

Paasche index 

Paasche-Konyus index 

Palgrave's index 

Pareto index 

Reversion, index of . 

Sensitivity data 

Aggregative index 

Relative index 

Kendall’s tau (7) 

Homophily, index of 

Chain relative 

Link relative 

Price relative 

Indifference 

Independence 

Fiducial inference 

Information 

Ancillary information 

Supplementary information 

Reference set 

Transformation set of Latin 
squares 

Fundamental probability set 


Follow-up 

Stochastic integrability 

Probability integral 

Intensity 

Intensity of transvariation 

Interaction 

Inter-block 

Intercorrelation 

Curve fitting 

Trend fitting 

Most selective confidence 
interval 

Central confidence interval 

Confidence interval 

Nyquist interval 

Prediction interval 

Non-central confidence 
interval 
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Intrabloceo 
Introduzione di variabili di 
comodo nell’elaborazione 
dei dati 
Invarianza 
Inversione 
Ipernormalitä 
I più corti intervalli di 
confidenza 
Ipotesi alternativa 
ammissibile 
composita 
di Gini (sulle probabilità 
a priori) 
di “ Student ” 
lineare 
non nulla 
nulla 
semplici 
statistica 
Isocurtosi 
Tsomorfisme 
Isotropia 
Istogramma 


L 


Lambdagramma 
La migliore regione critica 
Legge dei grandi numeri 
dei grandi numeri di Poisson 
del logaritmo iterato 
di successione di Laplace 
forte dei grandi numeri 
dei piccoli numeri 
Legit 
Leptocurtosi 
Limite di tolleranza 
inferiore di controllo 
Limiti di confidenza 
di controllo 
di probabilità 
di tolleranza non parametrica 


fiduciari 
superiori di controllo 
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PAGE 
Intrablock 144 
Dummy treatment 91 
Invariance 146 
Inversion 147 
Hypernormality 131 
Shortest confidence intervals 265 
Alternative hypothesis 8 
Admissible hypothesis 6 
Composite hypothesis 51 
Gini's hypothesis 120 
“ Student's " hypothesis 284 
Linear hypothesis 166 
Non-null hypothesis 199 
Null hypothesis 202 
Simple hypothesis 266 
Hypothesis, statistical 131 
Isokurtosis 148 
Isomorphism 148 
Isotropy 148 
Histogram 129 
Lambdagram 156 
Best critical region 25 
Large numbers, law of 157 
Poisson’s law of large numbers 220 
Iterated logarithm, law of 148 
Laplace law of succession 156 
Strong law of large numbers 283 
Small numbers, law of 270 
Legit 160 
Leptokurtosis 160 
Tolerance limits 295 
Lower control limit 172 
Confidence limits 57 
Control limits 64 
Probability limits 228 
Non-parametric tolerance 199 
limits 
Fiducial limits 108 


Upper control limits 309 
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Linea base Base line 4 
di accettazione Acceptance line 165 
di equidistribuzione Line of equal distribution 245 
di regressione Regression line 929 
di regressione dei probit Probit regression line 245 
di rifiuto Rejection line 180 
mediana Median line 57 
Livello di confidenza Confidence level 4 
di qualità accettabile Acceptable quality level 161 
di significatività Level of significance 265 
Significance level 161 
di un fattore Level of a factor 168 
Lods Lods 169 
Logit Logit 171 
Lotto Lot 140 
Lotto da collaudare Inspection lot 
M 
Mancanza di attendibilita Unreliability 805 
Mancanza di errore sistematico Accuracy 74 
Martingala à Martingale x 63 
Massa continua Continuous population 28 
di probabilità Probability mass 100 
finita, j Finite population 131 
ipotetica Hypothetical population 75 
Massimo rapporto F Maximum F-ratio ` 9 
Matrice completa di Complete correlation matrix _ 
correlazione 5 
dei fattori Factor matrix d 
dei momenti Moment matrix 155 
dei pagamenti Pay-off matrix 25 
della perdita Loss matrix p 
di correlazione Correlation matrix 69 
di covarianza Covariance matrix 85 
di dispersione Dispersion matrix 39 
di informazione Information matrix E 
Media Average 176 
+ $ Mean 317 
arbitraria Working mean 11 
aritmetica Arithmetic mean 126 
armonica — Harmonie mean 47 
combinatoria potenziata Combinatorial power mean 98 
dei quadrati degli errori Error mean-square 178 
dei quadrati degli scostamenti Mean Square 179 
dei quadrati delle differenze 


i Mean Square successive 
successive difference 
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Media—continued. 


dei quadrati del trattamento 

di indici semplici 

estrema 

geometrica i 

geometrica degli estremi 
di un campione 

mensile 

mobile 

modificata 

non ponderata 

ponderata 

potenziata 

progressiva 

provvisoria 

quadratica 

vera 


Mediana 
Mesocurtosi 
Metodo basato su informazioni 


limitate 
degli aumenti e diminuzioni 
dei casi giusti o sbagliati 
dei lotti suddivisi 
dei minimi quadrati 
dei momenti 
dei punti selezionati 
del centro di gravità 
del minimo quadrato 
del posto medio 
della massima verisimiglianza 
della media mobile 
della suddivisione 


della differenza fra termini 
successivi 

delle informazioni limitate 

delle medie non ponderate (in 
analisi della varianza) 

delle semi medie 

di Behrens 

di Brandt-Snedecor 

di Dragstedt-Behrens 

di Gauss-Seidel 

di Kiirber 

di Monte-Carlo 

di Peters 

di Reed-Miinch 


Reed-Miinch method 
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Treatment mean-square 297 
Average of relative 18 
Extreme mean 104 
Geometric mean 119 
Geometric range 120 
Monthly average 187 
Moving average 188 
Modified mean 185 
Unweighted mean 309 
Weighted mean 315 
Power mean 223 
Progressive average 230 
Assumed mean 13 
Quadratic mean 232 
True mean 298 
Median 180 
Mesokurtosis 181 
Reduced-form method 243 
Up-and-down method 309 
Right-and-wrong cases method 252 
Split-plot method 274 
Least squares method 160 
Moments, method of 186 
Selected points, method of 259 
Centroid method 39 
Minimum chi-squared 182 
Mid-rank method 181 
Maximum-likelihood method 175 
Moving average method 189 
Split-half method 274 
Split-test method 275 
Variate difference method 312 
Limited-information methods 164 
Unweighted means method (in 309 

variance analysis) 

Semi-averages, method of 261 
Behrens” method 23 
Brandt-Snedecor method 32 
Dragstedt-Behrens method 90 
Gauss-Seidel method 118 
Kiirber’s method 150 
Monte-Carlo method 187 
Peters’ method 217 


244 
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Metodo—continued. 
di sommazione di Hardy 
di Spearman-Kärber 
(di verifica o di 


pianificazione) indipendenti 


dal tipo di distribuzione 
isotipico 
Minimi quadrati interni 
(Hartley) 
Minimo 
Miscuglio (procedimento del) 
dei lotti suddivisi 
doppio 
equilibrato 
parziale 
Misura assoluta 
della dissimetria per mezzo 
del quartile 
di asimmetrica di Pearson 
di posizione 
tipo 
Moda 
Modalitá 
Modello bifattoriale 
con variabili sintetiche 
deterministico 
di equazioni simultaneo 
dinamico 
Modulo di precisione 
Momenti assoluti 
campionari 
centrali 
fattoriali del valore centrale 
potenziata 
Momento 
campionario 
coefficiente 
combinato 
corretto 
della frequenza 
di piú variabili 
di probabilità 
fattoriale 
grezzo 


incompleto 
non corretto 
Mondare 
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5 
Hardy summation method A 
Spearman-Kiirber method E 
Distribution-free method 
Isotypie method i 
Internal least square 
Trough E 
Confounding 274 
Split-plot confounding “89 
Double confounding 19 
Balanced confounding 212 
Partial confounding 3 
Absolute measure 234 
Quartile measure of skewness 
Pearson measure of skewness 215 
Measure of location iod 
Standard measure i 4 
Mode SEN 
Modality 155 
Bifactor model 7 
Aggregative model sl 
Deterministic model 67 
Simultaneous equation model ue 
Dynamic model 3 
Precision, modulus of cn 
Absolute moments 4 
Sample moment 2 
Central moment a 
Central factorial moments + 
Power moment 2 
Moment 195 
Sampling moment, Bue 
Moment Coefficient. Ts 
Joint method IS 
Corrected moment ña 
Frequency moment ae 
Multivariate moment I 
Probability moment io 
Factorial moment 941 
Raw moment 72 
Crude moment 134 
Incomplete moment 305 
Unadjusted moment 293 


Tilling 
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Morbosità 
Mortalità 

Multi collinearità 
Mutabilità 


N 


Nomico 
Nomogramma 
Non parametrico 
Normalitá assintotica 
Normalizzazione della funzione 
di frequenza 
Normalizzazione del punteggio 
Numeri ammissibili 
delle sottoclassi non 
proporzionati 
indici a catena 
proporzionali nelle sottoclassi 


scelti a caso 
Numero delle unità da 

collaudare 

di accettazione 

di rifiuto 

indice 

indice basato sulla curva di 
indifferenza 

indice composito 

indice con base fissa 

indice con pesi incrociati 

indice dei prezzi 

indice del campo di 
preferenza 

indice della quantita 

indice di Konyus 

indice ponderato 

indice rettificato 

medio delle unitá di controllo 

tollerato di elementi difettosi 


O 


Ogiva 
Ogiva di Galton 
Omoclitico 
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Attack rate 
Death rate 
Multicollinearity 
Variability 


Nomic 

Nomogramma 

Non-parametric 

Asymptotic normality 

Normalisation of frequency 
function 

Normalisation of scores 

Admissible numbers 

Disproportionate sub-class 
numbers 

Chain index 

Proportional sub-class 
numbers 

Random sampling numbers 

Amount of inspection 


Acceptance number 

Rejection number 

Index number 

Indifference-level index 
number 

Composite index number 

Fixed base index 

Crossed-weight index number 

Price index 

Preference field index number 


Quantum index 

Konyus index number 
Weighted index number 
Rectified index number 
Averago amount of inspection 
Tolerance number of defects 


Ogive 
Galton ogive 
Homoclitic 


PAGE 


14 
77 
191 
310 


203 
116 
129 
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Omocurtico 
Omogeneità 
Omogrado 
Omoschedastico 
Ordine casuale 

ciclico 

di coefficienti 

di interazione 

di stazionarietà 
Origine arbitraria 
Origine scelta a caso 
Ortogonale 
Oscillazione 

di rilasciamento 

smorzata 

perturbata 
Osservazione fittizia 

parzialmente consistente 


E 


Parametri incidentali 
perturbanti 
strutturali 

Parametro 
della scala 
di posizione (scala) 
di transizione 

Parcella 


Passeggiata a caso 


Percentuale di elementi difettosi 


tollerata nel lotto 
di risposte non date 


media di elementi difettosi di 
un processo (produttivo) 


Perdita di info 
Perequazione 
Periodo 


Tmazione 


base 

considerato 
Periodogramma 

di Alter 

di Schuster 

di Whittaker 
Periodo tipico 
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Homokurtie 129 
Homogeneity 129 
Homograde 130 
Homoschedastie 238 
Random order 76 
Cyelie order 205 
Order of coefficients 206 
Order of interaction 206 
Order of stationarity 10 
Arbitrary origin 239 
Random start 206 
Orthogonal 209 
Oscillation 248 
Relaxed oscillation 71 
Damped oscillation 88 
Disturbed oscillation gl 
Dummy observation 214 
Partially consistent 
observation 
133 
Incidental parameters 202 
Nuisance parameters 283 
Structural parameters 211 
Parameter 251 
Scale parameter gil 
Parameter of location (scale) 296 
Translation parameter 219 
Plot 239 
Random Walk 171 
Lot tolerance per cent. 
defective 244 
Refusal rate 229 
Process average fraction 
defective 171 
Loss of information 271 
Smoothing 217 
Period 251 
Return period 21 
Base period 120 
Given period 217 
Periodogram 8 
Alter periodogram 258 
Schuster periodogram 316 
Whittaker periodogram 305 


Typical year 
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Persistenza 
Perturbazione 
della media mobile 


Perturbazioni delle segnalazioni 


Pesi base 
che soddisfano la proprietà 
circolare 
mobili 
Peso 
Piano assolutamente casuale 


di ripartizione delle unità da 


rilevare nel campione 

multi-fattoriale 
Pictogramma 
Platicurtosi 
Poligono di frequenza 
Polinomi di Charlier 

di Laguerre 

di Legendre 

di Tchebycheff-Hermite 


ortogonali 
Polinomio di Bernoulli 
(Giovanni) 
Popolazione (massa) 
infinita (universo) 
non-normale 
stazionaria 
tipo 
Posizione 
Posti di graduatoria ex-quo 
Posto in graduatoria 
Posto nella graduatoria 
Postulato di Bayes 
Potenza 
della funzione 
relativa (degli stimoli) 
Precisione 


Precisione relativa 
Previsione 


Primo teorema limite 
Principio del minimax 
Probabilita 

a posteriori 

a priori 

diretta 
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PAGE 
Persistency 217 
Stochastic disturbance 280 
Moving average disturbance 189 
Noise 197 
Base weight 21 
Weights 315 
Moving weights 190 
Weight 315 
Completely randomised design 50 
Allocation, of a sample 7 
Multi-factorial design 191 
Pictogram 218 
Platykurtosis 219 
Frequency polygon 115 
Charlier polynomials 40 
Laguerre polynomials 154 
Legendre polynomials 160 
Tchebycheff-Hermite 290 

polynomials 

Orthogonal polynomials 207 
Bernoulli polynomial 24 
Population 222 
Infinite population 138 
Non-normal population 199 
Stationary population 279 
Standard population 278 
Location 168 
Tied ranks 293 
Rank 240 
Grade 121 
Bayes’ postulate 22 
Power 223 
Power function 223 
Relative potency 245 
Accuracy 5 
Precision 223 
Relative precision 245 
Forecasting 112 
Prediction 225 
First Limit theorem 110 
Minimax principle 182 
Probability 226 
Posterior probability 223 
Prior probability 226 


Direct probability 83 
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Probabilità—continued. 
di transizione 
fiduciaria 
inversa 
relativa ad un piccolo 


intervallo della variabile 
Probit 


corretto 
di lavoro 
osservato 
teorico 
Problema dei k-campioni 
della cograduazione multipla 
di ordine m 
delle code d’attesa 
delle decisioni multiple 
dell’ oceupabilita 
di Galton della differenza tra 
i successivi individuali di 
una graduatoria 
di congestione 
Procedimento autoregressivo 
ortogonale 
di Slutsky 
Processo a cascata 
additivo 


a fase multipla 

aleatorio 

aleatorio fondamentale 
armonico perturbato 
browniano movimento 

con incrementi indipendenti 


conservativo 
continuo 

continuo temporale 
-cripto-deterministico 
cumulativo 

da impulsi casuali 
della media mobile 
della sommatoria mobile 
deterministico 

di Bachelier 

di diffusione 

di diramazione 
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PAGE 
Transition probability A 
Fiducial probability 146 
Inverse probability 297 
Probability element = 

9! 
Probit E 
Corrected probit 317 
Working probit 94 
Empirical probit 102 
Expected probit 150 
k-samples problem 172 
m-rankings, problem of 
Queueing problem 20 
Multi-decision problem 203 
Occupaney problems 115 
Galton’s individual difference 
problem 
- 

Congestion problem E 
Autoregressive process 207 
Orthogonal process 270 
Slutsky process 236 
Cascade process 5 
Additive (random walk) 

Process 194 
Multiple phase process 238 
Random process 11 5 
Fundamental random process 37 
Disturbed harmonic process 32 
Brownian motion process 135 
Independent increments, 

process with 230 
Process with independent È 

inerements 60 
Conservative process 63 
Continuous process 291 
Temporally continuous process KS 
Crypto-deterministic process 74 
Cumulative process 238 
Random impulse process 189 
Moving average process 190 
Moving summation process 82 
Deterministic process TUTO 
Bachelier process 83 
Diffusion process 32 


Branching process 
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Processo—continued. 
di evoluzione 
differenziale 
(stocastico) di Furry 
di immissione 
di Laurent 
di Markoff 
di Ornstein-Uhlenbeck 
di Poisson 
di Pélya 
di pura immissione 
di rinnovamento per immis- 

sione ed eliminazione 

discontinuo 
discreto 
di Wiener 
di Yule 
esplosivo 
lineare 
Logistico 
moltiplicativo 
multiplo di Markoff 
omogeneo 
omogeneo temporale 


periodico 

puramente casuale 

sotto controllo 

stabile 

stazionario 

stocastico 

strettamente stazionario 
Prodotto di momenti 
Proiezione 
Proprietà additiva delle medie 

additiva di y? 

circolare 

della reversibilità temporale 

(numeri indici) ; 
di reversibilitá delle basi 


Protezione della qualitá del lotto 


Protezione della qualità media 
Prova 
col trattamento differenziato 
alternato 
d’angolo 
dei rapporti di pendenza 
dei sei punti 
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Evolutionary process 
Differential process 
Furry process 

Birth process 

Laurent process 
Markoff process 
Ornstein-Uhlenbeck process 
Poisson process 

Pélya process 

Pure birth process 
Birth-and-death process 


Discontinuous process 

Discrete process 

Wiener process 

Yule process 

Explosive process 

Linear process 

Logistic process 

Multiplicative process 

Multiple Markoff process 

Homogeneous process 

Temporally homogeneous 
process 

Periodic process 

Pure random process 

Controlled process 

Stable process 

Stationary process 

Stochastic process 

Strictly stationary process 

Product-moment 

Projection 

Additivity of means 

Additive property of x? 

Circular test 

Time-reversal test 


Base reversal test 

Lot quality protection 
Average quality protection 
Trial 

Changeover trial 


Corner test 
Slope-ratio assay 
Six-point assay 


PAGE 


101 

83 
115 

29 
159 
174 
206 
221 
222 
231 

29 


84 

84 
316 
318 
102 
166 
169 
194 
194 
129 
291 


217 
233 

64 
277 
279 
280 
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Prova—continued. 
dei tre punti 
delle linee parallele 
Prove indipendenti 
Punta 
Punteggio grezzo 
T 


tipo 
Z 
Punti percentuali 
Punto (di un punteggio) 
campionario 
di controllo 
parametro 


Q 


Quadrante armonico 

Quadranti di ordini 
al2° 

Quadrati ortogonali 

Quadrato (reticolo 


e superiore 


quadratico) 
a scacchiera 
di 1° grado 
di primo grado auto- 
coniugato 


di 1° grado incompleto 
di primo ordine 
di 2° grado 
di Knut-Wik 
di Youden 
quasi di primo grado 
sistematico 
trattato differentemente 
nelle due metà 
Quantile 
Quantili 
Quantità di informazione 
Quantità relativa 
Quartile 
Quartile inferiore 
Quartile superiore 
Quasi certo 
Questionario 
Quintili 
Quoziente di Lexis 
Quoziente tra i valori estremi 


Extremal quotient 
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293 
Three-point assay 211 
Parallel line assay 136 
Independent trials 215 
Peak 242 
Raw score 289 
T-score 278 
Standard score 318 
Z-score 216 
Percentage points 258 
Score 255 
Sample point 220 
Point of control 211 
Parameter point 
5 
Harmonic dial E 
Hyper-Graeco-Latin square 
8 
Orthogonal Squares AN 
Quadrat 219 
Plaid square 159 
Latin square 260 
Self-conjugate Latin square 
4 
Incomplete Latin square Ba 
Standard Latin square 121 
Graeco-Latin square 151 
Knut-Wik Square 317 
Youden Square 235 
Quasi-Latin square 289 
Systematic square 194 
Half-plaid square 
Fractile Da 
Quantiles 8 
Amount of information 233 
Quantity relative 234 
Quartile 172 
Lower quartile 309 
Upper quartile 8 
ost certain 236 
Questionnaire 236 
Quintiles 161 
Lexis ratio 104 
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R 


Raccordo 

Radice 
caratteristica 
latente 


Rankit 
Rapporto 
decisivo 
di ampiezza (dell’oscillazione) 
di concentrazione 
di correlazione 
di Geary 
di Mill 
di verosimiglianza 
di von Neuman 
fra valori estremi di un 
campione 
standardizzato di mortalità 
tra estimatori 
tra momenti 
Rassomiglianza 
Realizzazione 
Reazione 
discontinua alternativa 
quadratica 
Regione critica 
critica non affetta da errore 
sistematico 
critica di massima potenza 
del tipo A 
del tipo B 
del tipo C 
del tipo D 
di accettazione 
di confidenza 
di rifiuto 
Regioni simili 
Regola di Spearman 
di Sturges 
fondamentale di Spearman 
Regressione 
analitica 
combinata 
condizionata 
curvilinea 
diagonale 
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PAGE 
Splicing 274 
Radix 236 
Characteristic root 40 
Eigenvalue 94 
Latent root (vector) 158 
Rankit 240 
Ratio 241 
Defining contrast 79 
Amplitude ratio 9 
Concentration, coefficient of 53 
Correlation ratio 67 
Geary's ratio 118 
Mill's ratio 182 
Likelihood ratio 163 
Von Neuman’s ratio 314 
Geometrie range 120 
Standardised mortality ratio 278 
Ratio estimator 241 
Moment-ratio 186 
Resemblance 249 
Realisation 242 
Response 250 
Quantal response 233 
Quadratic response 232 
Critical region T 
Unbiassed critical region 305 
Most powerful critical region 187 
Type A region 303 
Type B region 304 
Type C region 304 
Type D region 304 
Acceptance region 4 
Confidence region 57 
Rejection region 245 
Similar regions 266 
Spearman's footrule 271 
Sturges’ rule 284 
Spearman's footrule 271 
Regression 244 
Analytic regression 9 
Joint regression 149 
Conditional regression 56 
Curvilinear regression 75 
Diagonal regression 82 
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Regressione—continued. 
esponenziale 
fra serie sfasate 
interna 
lineare 
multipla 
non lineare 


ortogonale 

parziale 

totale 

vera 

confluenziale 
Relazione confluenziale 
Relazione reversibile 
Replica 
Residuo 
Reti di campioni 
Reticolo a tre dimensioni 

cubico 

di raggruppamento 

parzialmente equilibrato 


quadrato 
quadrato completamente 
equilibrato 

quadratico equilibrato 

rettangolare 

triplice 
Retta di equidistribuzione 
Rettangolo di 1° grado 
Richiamo 
Ricupero di informazioni 
Riduzione al continuo 
Riduzione di dati 
Rilevazione 
Ripartizione ottima 
Ripetizione 
Ripetizione parziale 

(dell’esperimento) 

Riproducibilità 
Rischio 

del consumatore 

del produttore 
Ritardo da isteresi 
Rotazione 
Rovina del giocatore 
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103 
Exponential regression 156 
Lag regression 143 
Internal regression 167 
Linear regression 194 
Multiple regression 199 
Non-linear regression 269 
Skew regression 208 
Orthogonal regression 213 
Partial regression 296 
Total regression 298 
True regression 58 
Confluence relation 58 
Confluence relation 252 
Reversible relation 949 
Replication 950 
Residual 196 
Network of samples 292 
Three-dimensional lattice 73 
Cubic lattice 123 
Grouping lattice 213 
Partially balanced lattice 
square 275 
Square lattice d 50 
Completely balanced lattice 
square 19 
Balanced lattice square 242 
Rectangular lattice 298 
Triple lattice 95 
Equidistribution, line of 159 
Latin rectangle 34 
Call-back 942 
Recovery of information 65 
Correction for continuity 944 
Reduction of data 139 
Inquiry 205 
Optimum allocation 249 
Repetition 113 
Fractional replication 
Reproductibility 27 
Risk T 1 
Consumer’s risk 230 
Producer’s risk 155 
Lag hysteresis 253 
Rotation 117 
Gambler’s ruin 
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S 


Saggio del quinto 
Saturazione 
Scacchiera di primo grado 
coniugata 
Scala relativa 
Scarti dello stesso segno 
Scarto 
(o scostamento) assoluto 
(o scostamento) cumulato 
equivalente 
equivalente al normale 
(o scostamento) medio 


(o scostamento) medio 
assoluto 

normale 

quadratico medio 


quadratico medio per- 
centuale (alla media) 
trigonometrico medio 
Scelta con probabilità disuguali 


Scelta con probabilità pro- 
porzionale alla dimensione 
Scheda 
Schedasticità 
Schema 
a reticolo 
a reticolo cuboidale 
a reticolo semplice 
bernouilliano (Giovanni) 
campionario basato 
sull’abbinamento 
ciclico di sperimentazione + 
composito di campionamento 
con funzioni affette da errori 
accidentali 
con ripetizione per una metà 
con variabili e funzioni affetti 
da errori accidentali 
di blocchi con un solo 
trattamento in comune 
di campionamento 
di configurazione dei fattori 
di periodicità mascherata 


Five-point assay 
Saturation 
Conjugate Latin squares 


Ratio scale 

Concurrent deviation 
Deviate 

Absolute deviation 
Accumulated deviation 
Equivalent deviate 
Normal equivalent deviate 
Average deviation 

Mean deviation 

Mean absolute error 


Normal deviate 
Root-mean-square deviation 
Standard deviation 
Percentage standard deviation 


Mean trigonometric deviation 

Selection with unequal 
probabilities 

Selection with probabilities 
proportional to size 

Schedule 

Scedasticity 

Model 

Lattice design 

Cuboidal lattice design 

Simple lattice design 

Bernoulli trials 

Loop plan 


Cyclic design 
Composite sampling scheme 
Shock model 


Half-replicate design 
Shock and error model 


Singly-linked block design 
Sample design 


Factor pattern 
Hidden periodicity, scheme of 
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Schema—continued. 
di trattamenti differenziale 
alternati 
di trattamento differenziale 
alternato 
divisibile in gruppi 
fattoriale asimmetrico 
fattoriale simmetrico 
lineare 
misto 
multiequazionale 
multitemporale 
ortogonale 
quasi-fattoriale 
Sequenziale aperto 
Sequenziale chiuso 
sistematico 
statistico di Bose-Einstein 
statistico di Fermi-Dirac 
statistico di Maxwell. 
Boltzmann 
stocastico 
triangolare 
unitemporale 
Scomposizione delle serie 
storiche 
Scomposizion 
Sconfinante 
Secondo teorema limite 
Selezione casuale 
Semi-ampiezza 


Semi-campo di variazione 


© previsiva 


differenza interzuartile 
invariante 
invarianti (Thiele) 
quadrato di primo grado 
Senza risposta 
Sequenze 
Serie 
autoregressiva 
ciclica 
casuale 
del tipo A 
del tipo B 
del tipo C 
di diluzioni graduate 
di Edgeworth 
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72 
Cross-over design 
287 
Switchback design 
123 
Group divisible design E 13 
Asymmetrical factorial design 287 
Symmetrical factorial design 166 
Linear model 183 
Mixed model 191 
Multi-equational model 195 
Multiternporal model 207 
Orthogonal design 235 
Quasifactorial design 204 
Open sequential scheme 45 
Closed sequential scheme 288 
Systematic design 32 
Bose-Einstein statistics 107 
Fermi-Dirae statistics $ 176 
Maxwell-Boltzmann statistics 
280 
Stochastic model 298 
Triangular design 308 
Unitemporal model 78 
Decomposition 
25 
Predictive decomposition t 
Maverick 259 
Second limit theorem 238 
Random selection 125 
Half-width 181 
Mid-range 262 
Semi-range 261 
Semi-interquartile range s 124 
Half-invariant, 361 
Semi-invariant 261 
Semi-Latin Square 200 
Bunj ee 258 
Series 2e 
Autoregressive series 76 
Cyclic series 239 
Random Series 304 
Type A series 304 
Type B series 304 
Type C series 83 
Dilution series 92 


Edgeworth’s series 
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Serie—continued. 
Gram-Charlier di tipo A 
Gram-Charlier di tipo B 
Gram-Charlier di tipo C 
Ordinate 
Storica o temporale 

Sfasamenti distributivi 

Sfasamenti nel tempo 

Sfasamento 

Significativa 

Simbolo della classe 

Simmetria 

Simulatore 

Sistema completo di equazioni 
di prove 
ponderato di prove 
ricorrente 

Sistematico 

Soluzione di Bayes 

Somma dei quadrati residui 

Somma di potenza 

Somma fattoriale 

Somma mobile 
mobile annuale 
di due curve di Pareto 
di termini di ordine 

pari 

Sostituzione 


Sotto campione 
Sotto classi disuguali 
Sottogruppo derivante da 
miscuglio 
Sottogruppo intrablocco 
Spazio dei fattori comuni 
di campione 
di decisione 
Specie di quadrati di primo 
grado 
Specificità 
Speranza matematica 
Spettro 
Spettro di potenza 
Stabilizzazione della varianza 
Statistica 
Statistiche descrittive 
Stereogramma 
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Gram-Charlier series—type A 122 
Gram-Charlier series—type B 122 
Gram-Charlier series—type C 122 
Ordered series 206 
Time series 294 
Distributed lag 86 
Time lag 294 
Lag 154 
Significance 265 
Class symbol 44 
Symmetry 7 287 
Simulator 267 
Complete system of equations 49 
Battery of tests 22 
Weighted battery 315 
Recursive system 243 
Systematic 288 
Bayes’ solution 22 

Residual sum of squares 250 
Power sum 223 

Factorial sum 107 
Moving total 190 

Moving annual total 188 
Double Pareto curve 89 

Even summation 101 

Replacement 249 

Substitution 285 

Sub-sample 285 

Unequal subclasses 306 

Sub-group confounded 284 

Intra-block sub-group 144 

Common factor space 48 

Sample space 255 

Decision space 78 

Species of Latin square 272 

Specificity 273 

Expectation 101 

Spectrum 273 

Power spectrum 223 
Stabilisation of variance 277 

Statistics 279 

Descriptive statistics 80 

Stereogram 279 

Axonometric chart 19 
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Stima 


basata sugli intervalli (di 
confidenza o di fiducia) 
della regressione 
di Bayes 
di Markoff 
generale 
minimax 
puntuale 
sequenziale 
simultanea 
Stocasticamente ma; 
minore 
Stocastico 
Storiogramma 
Strategia 
mista 
pura 
Stratificazione 
dopo la selezione 
in profondità 
multipla 
Strato 
Struttura 
latente 
semplice 
Studentizzazione 
Suddivisione del x 
Sufficienza 
Sufficienza combinata 
Super efficienza 
Superficie di correlazione 
di frequenza 
di probabilità 
di reazione 
di regressione 
Super identificazione 
Surrogato del Tapporto F 
Surrogato del rapporto t 


Sviluppo in serie di Cornish- 
Fisher 
Svolta 


ggiore o 


dé 


T di Hotelling 
Tabella 2x2 
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1 
Estimation 144 
Tnterval estimation 
245 
Regression estimate 22 
Bayes’ estimation 173 
Markoff estimate 209 
Over-all estimate 182 
Minimax estimation 220 
Point estimation 262 
Sequential estimation 267 
Simultaneous estimation 281 
Stochastically larger or smaller 
279 
Stochastic 129 
Historiogram 281 
Strategy 184 
Mixed strategy 232 
Pure strategy 282 
Stratification 282 
Stratification after selection 78 
Deep Stratification 194 
Multiple Stratification 282 
Stratum 283 
Structure 158 
Latent structure 266 
Simple structure 284 
Studentisation 214 
Partition of chi-squared 285 
Sufficieney 149 
Joint Sufficiency 286 
Super-efficiency 68 
Correlation surface 15 
Frequeney Surface 5 28 
Probability Surface SC 
Response surface pie 
Regression Surface 3 10 
Over-identification 285 
Substitute F-ratio 285 
Substitute t-ratio 65 
Cornish-Fisher expansion 
Turning point + 
0 
Hotelling's «rp » 209 


Two-by-two (frequency) 
table 
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Tantili 
Tasso di fertilità (della donna) 
di natalità 
specifico 
Tavola a 4 caselle 
complessa 
di Buys-Ballot 
di contingenza 
di correlazione 
di frequenza 
di sopravvivenza 
di semplice 
Tecnica dell’osservazione 
mobile 
Tendenza 
centripeta 
curvilinea 
espressa analiticamente 
lineare 


È 


polinomiale 
D razionale 
secolare 
Teorema dei due fattori di 
Spearman 
delle tre serie 
di Bayes 
di Bernoulli (Giacomo) 
di Bernstein (Serge) 
di Campbell 
di Cochran 
di Craig 
di Fieller 
di Gauss-Markoff 
di Khintchine 
di Laplace-Lévy 
di Lévy 
di Lévy-Cramér 
di Liapounoff 
di Lindberg-Lévy 
di prossimità 
di scomposizione di Wold 
di Slutsky 
di Wiener-Khintchine 
fondamentale di convergenza 
{ stocastica 
limite sinusoidale 
Teoria bifattoriale 


Tantiles 

Fertility rate 
Birth rate 
Specific rate 
Fourfold table 
Complex table 
Buys-Ballot table 
Contingency table 
Correlation table 
Frequency table 
Life table 

Simple table 
Moving observer technique 


Trend 
Central tendency 
Curvilinear trend 
Analytic trend 
Linear trend 
Rectilinear trend 
Polynomial trend 
Rational trend 
Secular trend 
Spearman’s two-factor 
theorem 
Three-series theorem 
Bayes’ theorem 
Bernoulli’s theorem 
Bernstein’s theorem 
Campbell’s theorem 
Cochran’s theorem 
Craig’s theorem 
Fieller’s theorem 
Gauss-Markoff theorem 
Khintchine’s theorem 
Laplace-Lévy theorem 
Lévy’s theorem 
Lévy-Cramér theorem 
Liapounoff’s theorem 
Lindberg-Lévy theorem 
Proximity theorem 
Wold’s decomposition theorem 
Slutsky’s theorem 
Wiener-Khintchine theorem 
Central limit theorem 
Sinusoidal limit theorem 
Two-factor theory 
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290 
108 

29 
272 


112 
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Teoria—continued. 
dei giochi 
del fattore singolo 
di Lexis 
di Neyman-Pearson 
di rinnovamento 
probabilita della frequenza 


Terne circolari 
Tipo 
Tracciare a mano libera 
Transvariazione 
Trasformata di Laplace 
Trasformazione anamorfica 
angolare 
arco-seno 
arcoseno 
arco-tang 
con autoregressione 
della z 


dell’integrale di probabilità 


di Fisher (del coefficiente 
di correlazione) 

di Helmert 

di Kapteyn 

di Mellin 

di Wilson-Hilferty 

loglog 

ortogonale della variabile 


Trasformazioni in radice 
quadrata 

Trattamento 

Trattazione delle rilevazioni 
lacunose 

Troncare 


U 
Unicità 
Uniformità della prova 
Unimodale 
Unità complessa 
di campionamento 
difettosa 
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17 
Games theory ia 
Single factor theory 162 
Lexis theory 197 
Neyman-Pearson theory 248 
Renewal theory 115 
Frequency theory of 
probability 43 
Circular triads 300 
Type 14 
Freehand method Sie 
Transvariation 157 
Laplace transform 181 
Metameter 10 
Angular transformation 10 
Are-sine transformation : 141 
Inverse sine transformation 147 
Inverse tanh transformation 17 
Autoregressive transformation 319 
z-transformation 927 
Probability integral 
transformation 110 
Fisher’s transformation (of the 
correlation coefficient) 126 
Helmert’s transformation 150 
Kapteyn’s transformation 180 
Mellin transformation A 316 
Wilson-Hilferty transformation 169 
Loglog transformation 208 
Orthogonal variate trans- 
formation 976 
Square-root transformation 
Treatment È Ge 
Missing-plot technique : 
Truncation 299 
Uniqueness E 
Uniformity trial 308 
Unimodal 50 
Complex Unit 257 
Sampling Unit 78 
Defective unit 
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Unita—continued. 
effettiva 
primaria 

Universo 


V 


Valore centrale della classe 
centrale dell'intervallo 
critico 
della reazione trasformato 

anamorficamente 
divisorio 
poziore 

Valori erratici 
estremi 
intergraduati 
medi 
mesimi 
stimati 

Variabile 
aleatoria 
binaria 
casuale 
causale 
comodo 
dannosa 
data 
dipendente 
dipendente nella regressione 
dipendente nelle regressioni 
di riferimento 
discontinua 
discreta 
e correlazione economica 


effetto (dipendente) 
endogena 
esogena 
esplicativa 
fissata 
indipendente 
latente 

normale unitaria 
osservabile 
predeterminata 
previsiva 


Effective unit 
Primary unit 
Universe 


Class mark 

Centre (of a range) 
Critical value 
Response metameter 


Dividing value 
(Valore poziore) 
Outliers 
Extreme values 
Intergraduated values 
Mean values 
mth values 
Estimate 
Variable 
Variate 
* Marker " variable 
Aleatory variable 
Cause variable 
Dummy variable 
Detrimental variable 
Predicated variable 
Dependent variable 
Regressor 
Regressand 
Determining variable 
Discontinuous variate 
Discrete variate 
Canonical variate 
(correlations) 
Effect variable 
Endogenous variable 
Exogenous variate 
Explanatory variable 
Fixed variate 
Independent variable 
Latent variable 
Unit normal variate 
Observable variable 
Predetermined variable 
Predictor 
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93 
226 


308 


95 
101 
102 
111 
136 
158 
308 
203 
223 
225 
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Variabile—continued. 
standardizzata 
stocastica 
strumentale 
superflua 
terrica 

Variabilità inter-lotti e 

intra-lotti 

Varianza 

dei fattori comuni 
del campione 
dell’errore 
entro i gruppi 
esterna 
interclasse 
interna 
intra-classe 
minima 
residua 
tra gruppi 
Variazione 
casuale 
di Lexis 
di Poisson 
sovrapposta 
stagionale 
stagionale mobile 
Verifica 
Verosimiglianza 
Vincolo 
Vincolo lineare 


Z 


Zona di indifferenza 
Zona di preferenza 


Standardised variate 
Stochastic variable 
Instrumental variable 
Superfluous variable 
Theoretical variable 
Batch variation 


Variance 

Common factor variance 
Sampling variance 

Error variance 
Within-group variance 
External variance 
Interclass variance 
Internal variance 
Intra-class variance 
Minimum variance 
Residual variance 
Between-groups variance 
(Variazione) 

Random variation 

Lexis variation 

Poisson variation 
Superposed variation 
Seasonal variation 


Moving seasonal pattern 
Control 


Likelihood 
Constraint 
Linear constraint 


Zone of indifference 
Zone of preference 
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319 
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Glossary and Index of Terms 


A 


Abarcamiento 

Acción independiente 
similar 

Acortado 

Adición 

Afijación de la muestra 
de Neyman 
óptima 

Agregación 

Ajustamiento de curvas 


de una curva de tendencia 


Aleatorizaciôn 
restringida 
Alias 
Alocurtosis 
Amortiguación 
Amplitud 


efectiva 
geométrica 
intercuartilo 
interdecílica 
media 
semi-intercuartilo 

Análisis armónico 
con múltiples variables 
confluencial 
de la covariancia 
de la variancia 
de las componentes 
de múltiples factores 
de probits 
de un haz de mapas 
discriminatorio 
factorial 
sucesional 

Antitesis cronológica 
factorial 


Coverage 

Independent action 
Similar action 

Curtate 

Addition 

Allocation of sample 
Neyman allocation 
Optimum allocation 
Aggregation 

Curve fitting 

Trend fitting 
Randomisation 
Restricted randomisation 
Alias 

Allokurtosis 

Damping 

Amplitude 

Range 

Effective range 
Geometric range 
Interquartile range 
Interdecile range 

Mean range 
Semi-interquartile range 
Harmonic analysis 
Multivariate analysis 
Confluence analysis 
Covariance analysis 
Variance analysis 
Component analysis 
Multiple factor analysis 
Probit analysis 
Bunch-map analysis 
Discriminatory analysis 
Factor analysis 
Sequential analysis 
Time antithesis 

Factor antithesis 
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Asimetria 
Asintóticamente normal 
Asociación 
ilusoria 
parcial 
Atajo 
Atenuación 
Atributo 
Autocorrelación 
Autocovarianciá 
Autoregresión 


Axiomas de Kolmogoroff 
Azar 


B 


Barrera absorbente 
Base 
Batería de pruebas 
ponderada 
Bias (inclinación viciada) 
de empadronadores 
de especificación 
de ponderación 
del procedimi ento 
inherente 
por defecto 
por exceso 
tipo 
Bifactores 
Bloque, manzana 
Bloque incompleto contra- 
balanceado 
incompleto parcialmente 
contrabalanceado 
Bloques aleatorizados 
concadenados 
incompletos 


C 


Cadena 
de Markoff 
Camino aleatorio 
Cantidad de inspecciôn 
de promedio de inspección 
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Wi 
26 
Skewness 13 
Asymptotically normal 12 
Association 132 
Illusory association 212 
Partial association 75 
Cut-off 14 
Attenuation 15 
Attribute 15 
Autocorrelation 16 
Autocovariance 16 
Autoregression 152 
Kolmogoroff axioms 237 
Random 
3 
Absorbing barrier 20 
Base 22 
Battery of tests 315 
Weighted battery 26 
Bias 144 
Interviewer bias 272 
Specification bias 315 
Weight bias 229 
Procedural bias 139 
Inherent bias 90 
Downward bias 309 
Upward bias 300 
Type bias 27 
Bifactors 31 
Block 19 
Balanced incomplete block 
Partially balanced incomplete 213 
block 239 
Randomised blocks 167 
Linked blocks 133 
Incomplete blocks 
Chain E 
Markoff chain 239 
Random walk 8 
Amount of inspection 17 


Average amount of inspection 


ae 
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Característica de desempeño 
Carga 
factorial 
Cartograma 
Casi cierto 
Categoría 
marginal 
Cédula cuestionario 
Censo 
por muestras 
Centro de ubicación 
recorrido 
Chi cuadrado mínimo 
Cifra de mortalidad 
comparativa 
Cinturón de confianza 
Clase 
de extremo abierto 
Clases del cuadrado latino 
Clasificación de Wald de la 
estadística (“ V ”) 
en dos sentidos 
en un sentido 
marginal 
múltiple 
Cociente de extremos 
Coeficiente 
de alineación 
de asociación 
de autocorrelación 
de beta 
de coligación 
de compatibilidad 
de concentración 
de concordancia 
de confianza 
de contingencia 
de correlación 
de correlación de Bravais 
de correlación medial 
de correlación múltiple 
de correlación parcial 
de correlación de Pearson 


de correlación Por rangos de 
Spearman 


de correlación serial circular 
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PAGE 
Performance characteristic 216 
Loading 168 
Factor loading 105 
Cartogram 35 
Almost certain 8 
Category 36 
Marginal category 173 
Schedule 258 
Census 37 
Sample census 254 
Centre of location 38 
Mid-range 181 
Minimum chi-squared 182 
Comparative mortality figure 49 
Confidence belt 57 
Class 44 
Open-end classes 204 
Species of Latin square 272 
Wald’s classification statistic 314 
ev”) 
Two-way classification 300 
One-way classification 204 
Marginal category 173 
Manifold classification 173 
Extremal quotient 104 
Coefficient 47 
Alineation, coefficient of 7 
Association, coefficient of 19 
Autocorrelation coefficient 15 
Beta coefficient 35 
Colligation, coefficient of 47 
Consistence, coefficient of 15 
Concentration, coefficient of 53 
Agreement, coefficient of 7 
Confidence coefficient 57 
Contingency, coefficient of 62 
Correlation, coefficient of 66 
Bravais correlation coefficient 32 
Medial correlation coefficient 179 
Multiple correlation coefficient 193 
Part correlation coefficient 212 
Pearson coefficient of 215 
correlation 
Spearman’s rank correlation 272 
coefficient 
Circular serial correlation 43 
coefficient 
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Correlación— continued. 
por rangos 
reticular 
serial 
serial inversa 
tetracórica 
total 
vectorial 
Correlograma 
Covariación 
Covariancia desplazada 
Criterio 
de A (A) 
de Blakeman 
de Helmert 
de Pearson 
de Wilks 
quintuple 
Cuadrado 
cuasi latino 
de contingencia 
de Knut-Wik 
de Youden 
greco latino 
hipergrecolatino 
latino 
latino estándar 
latino incompleto 
latino autoconjugado 
medio 
medio del tratamiento 
medio tartán 
ortogonal 
semi-latino 
sistemático 
tartán 
Cuadro de Buys-Ballot 
complejo 
simple 
Cuadrante harmónico 
Cuadranza 
Cuadratico 
Cuadrícula 
Cuantilo 
Cuantilos 
Cuantitativo 
Cuartilo 
inferior 
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: 240 

Rank order-correlation 196 
Net correlation 263 
Serial correlation d 146 
Inverse serial correlation 292 
Tetrachoric correlation 295 
Total correlation 313 
Vector correlation 68 
Correlogram 68 
Covariation 155 
Lag covariance 71 
Criterion i 154 
A criterion (A criterion) 30 
Blakeman’s criterion 126 
Helmert criterion 215 
Pearson criterion 316 
Wilks’ criterion 215 
Pentad criterion 232 
Quadrat 235 
Quasi-Latin square 275 
Square contingency 151 
Kriut-Wik square 317 
Youden square 221 
Graeco-Latin square 130 
Hyper-Graeco-Latin square 179 
Latin square 278 
Standard Latin square 134 
Incomplete Latin square 260 
Self-conjugate Latin square 178 

Mean square 997 
Treatment mean square 124 
Half-plaid square 208 
Orthogonal square 219 

Semi-square 289 

Systematic square 219 

Plaid square 33 

Buys-Ballot tablo 50 

Complex table 266 

Simple table 125 

Harmonie dial 276 

Squariance 232 

Quadratic 122 

Grid 13 

Fractile 233 

Quantiles 233 

Quantitative 234 

Quartile 172 


Lower quartile 
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Cuartilo—continued. 
superior 

Cuestionario 

Cumulante 
factorial 

Curtosis 

Curva-S 

Curva autocatalitica 
campanular 
caracteristica operante 
clitica 
de concentración 
de crecimiento 
de distribución 
de distribución de Pearson 
de equidetectabilidad 
de frecuencias 
de frecuencias acumuladas 
de Gompertz 
de Lorenz 
de Pareto 
de regresión 
del número muestral 

promedio 

doble de Pareto 
exponencial 
exponencial modificada 
logística 
sigmoidea 

Curvatura 


D 


Damero cuadrado 
cuadrado contrabalanceado 
cuadrado parcialmente 
contrabalanceado 
de agrupamiento 
rectangular 
tridimensional 
triple 
Datos cualitativos 
cuantitativos 
de integración 
de sensitividad 
estadísticos. 
estadística 


Ciencia 
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PAGE 
Upper quartile 309 
Questionnaire 236 
Cumulant 73 
Factorial cumulant 106 
Kurtosis 153 
S-curve 254 
Autocatalytic curve 15 
Bell-shaped curve 23 
Operating characteristic curve 204 
Clitic curve 44 
Concentration, curve of 53 
Growth curve 123 
Distribution curve 87 
Pearson curve 215 
Equidetectability, curve of 95 
Frequency curve 114 
Cumulative frequency curve 74 
Gompertz curve 120 
Lorenz curve 170 
Pareto curve 212 
Regression curve 245 
Average sample number curve 18 
Double Pareto curve 89 
Exponential curve 102 
Modified exponential curve 185 
Logistic curve 169 
Sigmoid curve 265 
Rounding 253 
Square lattice 275 
Balanced lattice square 19 
Partially balanced lattice 213 

square 

Grouping lattice 123 
Rectangular lattice 242 
Three-dimensional lattice 292 
Triple lattice 298 
Qualitative data 232 
Quantitative data 233 
Integrated data 140 
Sensitivity data 262 
Statistic 279 
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Datos—continued. 
no ortogonales 
Decilos 
Decisión 
entre muchos valores 
final 
Defectos permisibles 
Definiendo contraste 
Densidad espectral 
Puntual 
Dependencia 
estocástica 
Desarrollo binomial 
de Cornish-Fisher 
Descomposición 
Desigualdad de Boole 
de Bernstein 
de Bienaymé-Tchebychefr 


de Camp-Meidell 
de Cramér-Rao 
de Cramér-Tehebycheft 
de Gauss-Winkler 
de Kolmogoroff 
de Liapounoff 
de Markoff 
de Tchebycheff 
Desplazamiento 
cronológico 
distribuido 
Desviación absoluta 
acumulada 
cuadrática media 
cuartil 
estandar 
estándar Porcentual 
media 
promedio 
Desvianza 
Desviar 
Desvío equivalente 
normal equivalente 
normal estandarizaqo 
Diagrama de bloques 
de dispersión 
de estratos 
de fase 
de inspección 
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Non-orthogonal data 

Deciles 

Decision 

Multivalued decision 

Terminal decision 

Allowable defects 

Defining contrast 

Spectral density 

Point density 

Dependence 

Stochastic dependence 

Point binomial A 

Cornish-Fisher expansion 

Decomposition 

Boole’s inequality 

Bernstein’s inequality 

Bienaymé-Tchebycheff 
inequality 

Camp-Meidell inequality 

Cramér-Rao inequality x 

Cramér-Tchebycheff inequality 

Gauss-Winkler inequality 

Kolmogoroff inequality 

Liapounoff inequality 

Markoff inequality 

Tchebycheff inequality 

Lag 

Time lag 

Distributed lag 

Absolute deviation 

Accumulated deviation 

Root-mean-square deviation 

Quartile deviation 

Standard deviation 

Percentage standard deviation 

Mean deviation 

Average deviation 

Deviance 

Deviate 

Equivalent deviate 

Normal equivalent deviate 

Normal deviate 

Block diagram 

Scatter diagram 

Strata chart 

Phase diagram 

Inspection diagram 


PAGE 


199 
77 
77 

192 

291 

8 
29 

275 

219 
80 

280 

219 
65° 
78 
31 


25 
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Diagrama—continued. 
de sectores 
de la -z 
porcentual 
Dicotomía 
doble 
Diferencias contrabalanceadas 


Diferenciabilidad estocástica 
Diferencia probit media 
sucesiva cuadrática media 


totrádica 
Dimensión de una región 
Discrepancia 
Disección de distribuciones 

heterogeneas 

Dispersión 

hipernormal 

normal 

supernormal 
Distancia 
Distribución abrupta 

aleatoria 

asimétrica 

asintótica 

a una variable 

Bota 

bimodal 

binomial 

binomial negativa 

bivariante puntual 

censurada 

conjunta 

contagiosa 

continua 

de Bernoulli 

de Cauchy 

de Charlier 

de chi cuadrado 

de dos variables 

de frecuencias 

de frecuencias compuestas 


de Galton-McAllister 

de Gamma 

de Gaus (vease distribución 
normal) 

de Gibrat 
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Mean probit difference 177 
Mean square successive 179 
difference 
Tetrad difference 292 
Size of a region 268 
Discrepance 84 
Dissection of heterogeneous 86 
distribution 
Dispersion 85 
Hypernormal dispersion 131 
Normal dispersion 201 
Supernormal dispersion 286 
Distance 86 
Abrupt distribution 2 
Random distribution 237 
Asymmetrical distribution 13 
Asymptotic distribution 13 
Univariate distribution 308 
Beta distribution 26 
Bimodal distribution 28 
Binomial distribution 28 
Negative binomial distribution 196 
Point bivariate distribution 219 
Censored distribution 37 
Joint distribution 149 
Contagious distribution 61 
Continuous distribution 63 
Bernoulli distribution 24 
Cauchy distribution 36 
Charlier distribution 40 
Chi-squared distribution 41 
Bivariate distribution 30 
Frequency distribution 114 
Compound frequency 52 
distribution 
Galton-McAllister distribution 116 
Gamma distribution 117 
Gauss’ distribution (see 118 
Normal distribution) 
120 


Gibrat distribution 
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Distribución continued. 
de Helmert 

de Laplace 

de la -F 


de la serie logaritmica 


de la suma acumulativa 
de la razón de la variancia 


de la -t 
de la -T 
de la -z 
del arco seno 
de muestreo 
de Pascal 
de Poisson 
de Poisson compuesto 
de Pélya 
de probabilidad 
de R. A. Fisher 
de Student 
de Tipo I 
de Tipo 11 
de Tipo III 
de Tipo IV 
de Tipo Y 
de Tipo VI 
de Tipo VII 
de Tipo VIII 
de Tipo IX 
de Tipo X 
de Tipo XI 
de Tipo XII 
de tolerancia 
de Weibull 
de Wishart 
doble de Poisson 
estable 
exponencial 
exponencial doble 


exponencial negativa 


fiducial 
geométrica 
hipergeométrica 
jotaforme 


logarítmica normal 


multinomial 
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Helmert distribution e 
Laplace distribution 104 
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Logarithmic series distribution p 
Cumulative sum distribution 310 
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T-distribution 318 
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Arc sine distribution 955 
Sampling distribution 214 
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Poisson distribution ae 52 
Compound Poisson distribution 991 
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Probability distribution 110 
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"` Student's ” distribution 301 
Type I distribution 301 
Type II distribution 301 
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Type IV distribution 302 
Type V distribution 302 
Type VI distribution 302 
Type VII distribution 302 
Type VIII distribution 303 
Type IX distribution 303 
Type X distribution 303 
Type XI distribution 303 
Type XII distribution 295 
Tolerance distribution 314 
Weibull distribution 317 
Wishart distribution ) 89 
Double Poisson distribution o 
Stable distribution d 102 
Exponential distribution 89 
Double exponential 
distribution 96 
Negative exponential 1 
distribution 8 
Fiducial distribution SOT 
Geometric distribution EN 
Hypergeometric distribution E 
J-shaped distribution 168 
Logarithmic-normal 
distribution 192 
Multinomial distribution 
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Distribución— continued. 
multinomial negativa 


multinomial multivariante 


multivariante 
(Neyman) Tipo A 

no central de la F 

no central de la t 

no central de la x? 
normal 

normal acumulativa 
normal de dos variables 
normal multivariante 


no singular 
plurimodal 
porcentual 
rectangular 
respuesta-tiempo 
simétrica 
singular 
triangular 
uforme 
uniforme 

Dosis equivalente 
mediana efectiva 
mediana letal 
metámetro 


E 


Ecuación de estimación 
de estimación sin bias 
de Fokker-Planck 
de Yule 
estándar 

Ecuaciones de Chapman- 

Kolmogoroff 
de Kolmogoroff 
normales 

Efecto de “ afinidad ” 
de Craig 
de Slutzky-Yule 
de “vanidad ” 
del tratamiento residual 
principal 


Negative multinomial 
distribution 

Multivariate multinomial 
distribution 

Multivariate distribution 


Type A distribution (Neyman) 
Non-central F distribution 


Non-central ¢ distribution 


Non-central x? distribution 


Normal distribution 


Cumulative normal distribution 
Bivariate normal distribution 


Multivariate normal 
distribution 
Non-singular distribution 
Multimodal distribution 
Percentage distribution 
Rectangular distribution 


Response-time distribution 


Symmetrical distribution 
Singular distribution 
Triangular distribution 
U-shaped distribution 
Uniform distribution 
Equivalent dose 

Median effective dose 
Median lethal dose 

Dose metameter 


Estimating equation 


Unbiassed estimating equation 


Fokker-Planck equation 
Yule’s equation 
Standard equation 
Chapman-Kolmogoroff 
equations 
Kolmogoroff equations 
Normal equations 
“ Sympathy ” effect 
Craig effect 
Slutzky-Yule effect 
“ Vanity ” effect 
Residual treatment effect 
Main effect 
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196 


100 
305 
112 
318 
277 

40 


152 
201 
287 

69 
270 
310 
250 
172 
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Eficación combinada 
Eficiencia 
asintótica 
relativa 
Elemento de probabilidad 
Empalme 
Encuentro 
Encuesta 
de opiniones 
de orientación 
por muestras 
Encuestas repetidas 
Ensayo 
cambiado 
de cinco puntos 
de la razón de la Pendiente 
de líneas paralelas 
de seis puntos 
de tres puntos 
de uniformidad 
Error 
x 
absoluto 
acumulativo 
aleatorio 
B 
cuadratico medio 
de aproximación 
de compensación 
de estimación 
de la suma de lo; 
de observación 
de primera especie 
de segunda especie 
de tercera especie 
del muestreo 
del muestreo al azar 
del proceso 
del Tipo I 
del Tipo IT 
en las ecuaciones 
en las encuestas 
en las variables 
estándar 
estándar asintótico 
estándar de estimación 
experimental 
medio absoluto 


S cuadrados 
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Joint sufficiency 
Efficiency 
Asymptotic efficiency 
Relative efficiency 
Probability element 
Splicing 
Matching 
Survey 
Opinion survey 
Pilot survey 
Sample survey 
Repeated surveys 
Trial 
Changeover trial 
Five-point assay 
Slope-ratio assay 
Parallel-line assay 
Six-point assay 
hree-point assay 
niformity trial 
Error 
“-error 
Absolute error 
Cumulative error 
Random error 
B-error 
Root-mean-square error 
Approximation error 
OMPensating error 
“rror of estimation 
Error sum of square 
Error of observation 
Error of first kind 
Error of second kind 
Error of third kind 
Sampling error 
Random Sampling error 
Processing error 
Type I error 
Type II error 
Error in equations 
Errors in surveys 
Error in variables 
Standard error 
Asymptotic standard error 
Standard error of estimate 
Experimental error 
ean absolute error 
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149 

93 

13 
246 
227 
274 
175 
286 
205 
218 
255 
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297 

39 
111 
269 


255 


100 
277 


277 
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Error— continued. 
probable 
sin bias 
Escala de razones 
Eslabón relativo 
Espacio decisional 
factor común 
muestral 
Especificidad 
Espectro 
de potencia 
Esperanza 
Esquema factorial 
progressivo de Gantt 
de muestreo compuesto 
sucesionale cerrado 
sucesionale abierto 
Estabilidad de la variancia 
Estadística (estimación de un 
parámetro) 
auxiliar 
Chi 
de Bose-Einstein 
de clasificación 
de la muestra. 
de Fermi-Dirac 
de Maxwell-Boltzmann 
de una prueba. 
derivada 
descriptiva 
p? 
g 
ineficiente 
k 
lineal sistemática 
ordinal por rangos 


sistemática 
Estadísticas condicionales 

ordinales 
Estereograma 
Estimación 
Estimación-estimar 
Estimación de Bayes 

de Markoff 

de regresión 

del intervalo 

minimax 
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Probable error 
Unbiassed error 

Ratio scale 
Link-relatives 

Decision space 

Common factor space 
Sample space 

Specificity 

Spectrum 

Power spectrum 
Expectation 

Factor pattern 

Gantt progress chart 
Composite sampling scheme 
Closed sequential scheme 
Open sequential scheme 
Stability of variance 
Statistic 


Ancillary statistic 
Chi-statistic 
Bose-Einstein statistic 
Classification statistic 
Sample statistic 
Fermi-Dirac statistic 
Maxwell-Boltzmann statistic 
Test statistic 

Derived statistic 
Descriptive statistic 
D? statistic 

g-statistic 

Inefficient statistic 
k-statistic 

Linear systematic statistic 
Rank-order statistics 
p-statistic 

Systematic statistic 
Conditional statistics 
Order statistics 
Stereogram 
Estimation 

Estimate 

Bayes’ estimation 
Markoff estimate 
Regression estimate 
Interval estimation 
Minimax estimation 
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229 
305 
241 
167 
78 
48 


255 


273 
273 
224 
101 
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Estimación— continued. 
por mínimos cuadrados 
puntual 
simultánea 
sucesional 
totale 

Estimador 
absolutamente sin bias 
asintóticamente eficiente 


asintóticamente sin bias 


compatible 
con bias 
condicional sin bias 


cuadráticas 

de eficiencia máxima 

de la razón 

del riesgo constante 
uniformemente mejor 

eficiente 

incompatibile 

lineal 


lineal absolutamente sin bias 


no regular 
regular 
sin bias 
Estocasticamente mayor o 
menor 
Estrategia 
Estratificación múltiple 
Posterior a la selección 
profunda 
Estrato 
Estructura latente 
simple 
Estudentización 
Exactitud 
Exactitud (en la estimación) 
intrínseca 
Experimento factorial 
Experiencia factorial mixta 
Experiencias complejas 
Extremo de una distribución 


Least squares estimate 
Point estimation 
Simultaneous estimation 
Sequential estimation 
Overall estimate 
Estimator 


Absolutely unbiassed estimator 


Asymptotically efficient 
estimator 

Asymptotically unbiassed 
estimator 

Consistent estimator 

Biassed estimator 

Conditionally unbiassed 
estimator 

Quadratic estimator 

Most efficient estimator 

Ratio estimator 

Uniformly best constant risk 
estimator 

Efficient estimator 

Inconsistent estimator 

Linear estimator 

Absolutely unbiassed linear 
estimator 

Non-regular estimator 

Regular estimator 

Unbiassed estimator 

Stochastically larger or 
smaller 

Strategy 

Multiple stratification 

Stratification after selection 

Deep stratification 

Stratum 

Latent structure 

Simple structure 

Studentisation 

Accuracy 

Closeness (in estimation) 

Intrinsic accuracy 

Factorial experiment 

Mixed factorial experiment 

Complex experiments 

Tail of a distribution 
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F 


Factor 
comin 
de amortiguacién 
de aumento 
de comparabilidad 
cronológica 
de comparabilidad de áreas 
de eficiencia 
de grupos 
de tolerancia 
específico 
general 
oblicuo 
unico 
Factores bipolares 
Faja de error 
Falta de respuesta 
Fase 
Fiabilidad 
Filtro 
Fluctuación 
Fluctuación a corto plazo 
Fórmula circular 
de Erlang 
de Spearman-Brown 
Fracción constante de muestreo 
de muestreo 
defectiva 
defectuosa promedio del 
proceso 
Fracción variable de muestreo 
Frecuencia 
absoluta 
independiente 
por celda 
proporcional 
relativa 
de Nyquist 
Frecuencias teóricas 
Frontera de aceptación 
Función beta incompleta 
característica 
característica operante 


generatriz cumulante factorial 
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Factor 

Common factor 

Damping factor 

Raising factor 

Time comparability factor 


Area comparability factor 

Efficiency factor 

Group factor 

'Tolerance factor 

Specific factor 

General factor 

Oblique factor 

Unique factor 

Bipolar factors 

Error band 

Non-response 

Phase 

Reliability 

Filter 

Fluctuation 

Short-term fluctuation 

Circular formula 

Erlang’s formula 

Spearman-Brown formula 

Uniform sampling fraction 

Sampling fraction 

Fraction defective 

Process average fraction 
defective 

Variable sampling fraction 

Frequency 

Absolute frequency 

Independence frequency 

Cell frequency 

Proportional frequency 

Relative frequency 

Nyquist frequency 

Theoretical frequencies 

Acceptance boundary 

Incomplete beta function 

Characteristic function 

Operating characteristic 
function 

Factorial cumulant generating 
function 
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123 
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119 
203 
308 
28 
97 
200 
218 
248 
109 
112 
265 
43 
96 
271 
306 
256 
113 
229 
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Indice—continued. 
de mortalidad comparativa 


de Paasche 
de Pareto 
de precios 
de valores 
rectificado 
Independencia 
Inferencia fiducial 
Información 
auxiliar 
intrabloque 
relativa 
suplementaria 
Inspección a través de la 
pantalla 
de aceptación 
de variables 
estricta 
normal 
por atributos 
por muestreo 
rectificante 
reducida 
Integración estocástica 
de probabilidad 
Intensidad 
Interacción 
Intercorrelación 
Intervalo de confianza, 
de confianza central 
de confianza más corto 
de confianza más selecto 


de confianza no central 
de predicción 
Invariancia 
Inversión 
Isocúrtico 
Isotropía 


J 


Jerarquía 
Juego de la suma cero (entre 
dos personas) 
equitativo 
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7 
Comparative mortality, 1 
index of 210 
Paasche index 212 
Pareto index 226 
Price index 310 
Value index 243 
Rectified index number 134 
Independence 108 
Fiducial inference 138 
Information 9 
Ancillary information 144 
Intrablock information 247 
Relative information , 286 
Supplementary information 259 
Screening inspection 
4 
Acceptance inspection 310 
Variables inspection 293 
Tightened inspection 201 
Normal inspection 15 
Attribute, inspection by 256 
Sampling inspection 943 
Rectifying inspection 943 
Reduced inspection 280 
Stochastic integration 927 
Probability integral 141 
Intensity 141 
Interaction 142 
Intercorrelation 57 
Confidence interval 37 
Central confidence interval 265 
Shortest confidence interval 188 
Most selective confidence 
interval 198 
Non-central confidence interval 255 
Prediction interval 146 
Invariance 147 
Inversion 148 
Isokurtosis 148 
Isotropy 
2 
Hierarchy n 
Zero-sum (two-person) game 
07 
Fair game : 
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EX m — 


SPANISH 


L 


Leptocúrtico 
Ley de la herencia de Laplace 
de los grandes números 
de los pequeños números 
de Poisson de los grandes 
números 
del logaritmo iterado 
fuerte de los grandes números 
Límite inferior de control 
superior de control 
Límites de confianza 
de control 
de probabilidad 
de tolerancia 
de tolerancia no paramétricos 


estrechados 
fiduciales 
Linea (fila o columna) 
Línea base 
de aceptación 
de igual distribución 
de rechazo 
de regresión 
de regresión de probits 
Logit 
Lote 
de inspección 


M 


Marco 

Martingala 

Masa de probabilidad 

Matriz de correlación 
de covariancia 
de dispersión 
de información 
de los momentos 
factorial 

Media aritmética 
armónica 
cuadrática 
de trabajo 
extrema 
geométrica 
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PAGE 
Leptokurtosis 160 
Laplace law of succession 156 
Large numbers, law of 157 
Small numbers, law of 270 
Poisson law of large numbers 220 
Iterated logarithm, law of 148 
Strong law of large numbers 283 
Lower control limit 172 
Upper control limit 309 
Confidence limits 57 
Control limits 64 
Probability limits 228 
Tolerance limits 295 
Non-parametric tolerance 199 
limits 
Compressed limits 52 
Fiducial limits 108 
Array 11 
Base line 21 
Acceptance line 4 
Line of equal distribution 165 
Rejection line 246 
Regression line 245 
Probit regression line 229 
Logit 169 
Lot 171 
Inspection lot 140 
Frame 113 
Martingale 174 
Probability mass 228 
Correlation matrix 67 
Covariance matrix 69 
Dispersion matrix 85 
Information matrix 139 
Moment matrix 186 
Factor matrix 105 
Arithmetic mean 11 
Harmonic mean 126 
Quadratic mean 232 
Working mean 317 
Extreme mean 104 
119 


Geometric mean 


SPANISH 


Media—continued, 
modificada 
móvil 
no ponderada 
Potencial combinatoria 
verdadera 
Mediana 
Medida de asimetría de Pearson 
de la asimetría según el 
cuartilo 
de posición 
estándar 
absoluta 
Mejor ajustamiento 
estimador 
región crítica 
Mesocurtosis 
Metámetro 
de respuesta 
Método a libre distribución 
a mano libre 
de altibajos 
de Behrens 
de Brandt-Snedecor 
de forma reducida 
de Gauss-Seidel 
de Hardy de la suma 
de información limitada 
de Kärber 
de la media móvil 
de la prueba repartida 
de las diferencias de las 
variables 
de las medidas no Ponderadas 
del centro de gravedad 
del máximo de verosimilidad 
de los casos Correctosy 
erróneos 
de los mínimos cuadrados 
de los momentos 
de los puntos elegidos 
de los semi-promedios 
de Monte-Carlo 
de Peters 
de Reed-Münch 
de repartido 
de Spearman-Kärber 
no paramétricos 
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PAGE 
85 
Modified mean ae 
Moving average 309 
Unweighted mean 47 
Combinatorial power mean 298 
True mean 180 
Median 216 
Pearson measure of skewness 234. 
Quartile measure of skewness 
79 
Location, measure of E 
Standard measure 3 
Absolute measure 25 
Best fit 25 
Best estimator 25 
Best critical region 181 
Mesokurtosis 181 
Metameter 251 
Response metameter 87 
Distribution-free method 114 
Free-hand method 309 
Up-and-down method 23 
Behrens’ method 32 
Brandt-Snedecor method 943 
Reduced form method 118 
Gauss-Seidel method 125 
Hardy summation method 164 
Limited information method 150 
Kiirber’s method 189 
Moving average method 275 
Split-test method 313 
Variate-difference method 
9 
Unweighted means method Si 
entroid method 5 
M likelihood method = 15 
Right-and-wrong cases metho 
0 
Least squares method SCH 
Method of moments 259 
Selected points, method of 261 
Semi-averages, method of 187 
Monte-Carlo method 917 
Peters’ method 944 
Reed-Miinch method 505 
Split-plot method 218 
Spearman-Kärber method 100 


Non-parametrie method 


AH 
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Minimo de una depresión 
Minimos cuadrados internos 
Mitad de la anchura 
Modelo 
agregativo 
de choques 
de choques y errores 
de ecuaciones simultáneas 
de múltiples ecuaciones 
determinista 
dinámico 
estocástico 
lineal 
mixto 
multitemporal 
Modelo unitemporal 
Modo 
M-ordenamientos 
Módulo de precisión 


Momento 


bruto 

central 

del muestreo 
factorial 
factorial central 
incompleto 

no ajustado 
-producto 

Momentos absolutos 

combinados 

de frecuencias 
de potencia 

Muestra 

aleatoria 
autoponderada 
concordante 
con bias 
contrabalanceada 
defectuosa 

de probabilidad 
de una lista 
dirigida 
discordante 
duplicada 

en dos etapas 
estratificada 
fija 

intencional 
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Trough 

Internal least squares 
Half-width 

Model 

Aggregative model 
Shock model 
Shock-and-error model 


Simultaneous equations model 


Multi-equational model 
Deterministic model 
Dynamic model 
Stochastic model 
Linear model 

Mixed model 
Multi-temporal model 
Unitemporal model 
Mode 

m-rankings 

Precision, modulus of 
Moment 

Raw moment 

Central moment 
Sampling moment 
Factorial moment 
Central factorial moment 
Incomplete moment 
Unadjusted moment 
Product-moment 
Absolute moments 
Joint moments 
Frequency moments 
Power moments 
Sample 

Random sample 
Self-weighting sample 
Concordant sample 
Biassed sample 
Balanced sample 
Defective sample 
Probability sample 
List sample 
Judgment sample 
Discordant sample 
Duplicate sample 
Two-stage sample 
Stratified sample 
Fixed sample 
Purposive sample 
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298 
143 
125 
184 

7 
265 
264 
264 
191 
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Muestra— continued. 
irrestrietamente aleatoria 
no aleatoria 
por etapas mültiples 
principal 
representativa 
simple 
sin bias 
sistemática 

Muestras concordes 
interpenetrantes 
por cuotas 

Muestreo a una etapa 
capturante-liberante 
con reposición 
cuasi-aleatorio 
de líneas 
de producto en bloque 
directo 
doble 


en ocaciones Sucesivas 


extensivo 
indirecto 

intensivo 

inverso 

mixto 

para atributos 
patrón 

Por áreas 

por chunk 

Por conglomerados 
por fases múltiples 
por lotería 
Proporcional 
puntual 

sobre el camino 


N 


Nivel de calidad aceptable 
de confianza 
de significación 
de un factor 
No paramétrica 
Nomograma 
Normalización de la función de 
frecuencia 


Normalisation of frequency 
function 
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308 
Unrestricted random sample SCH 
Non-random sample 194 
Multi-stage sample 174 
Master sample 249 
Representative sample 266 
Simple sample 306 
Unbiassed sample 288 
Systematic sample 175 
Matched samples 143 
Interpenetrating samples 236 
Quota sample 267 
Single sampling 35 - 
Capture-release sampling 957 
Sampling with replacement 235 
Quasi-random sampling 165 
Line sampling 33 
Bulk sampling 83 
Direct sampling 90 
Double sampling 256 
Sampling on successive 
occasions 103 
Extensive sampling 137 
Indirect sampling 141 
Intensive sampling 146 
Inverse sampling 183 
Mixed sampling 15 
Attribute, sampling for 915 
Patterned sampling 11 
Area sampling 42 
Chunk sampling 45 
Cluster sampling 192 
Multi-phase sampling 171 
Lottery sampling 231 
Proportional sampling 220 
Point sampling 253: 
Route sampling 
Acceptable quality level 57 
Confidence level 161 
Level of significance 161 
Level of a factor 199 
Non-parametric 197 
Nomogram 202 
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Normalización—continued. 
de puntuaciones 
Nota de Spearman 
Numero de aceptación 
de Bernoulli 
de rechazo 
de tolerancia de defectuosos 
Índice 
indice compuesto 
indice de cantidad 
indice ponderado 
índice ponderado cruzado 
indiferente 
Números admisibles 
sub-clase desproporcionados 


sub-clase proporcionales 


O 


Observación falseada 
parcialmente conciliable 


Ojiva 
de Galton 
Orden aleatorio 
cíclico 
de estabilidad 
de interacción 
de los coeficientes 
Ordenamiento conjugado 
Origen arbitrario 
Oscilación 
amortiguada 
mitigada 
perturbada 


P 


Papel de propiedad binomial 
probabilístico 
probabilístico de Poisson 
probabilístico normal 

Parámetro 
de posición (escala) 
de tranlación 
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Normalisation of scores 

Spearman's footrule 

Acceptance number 

Bernoulli number 

Rejection number 

Tolerance number of defects 

Index number 

Composite index number 

Quantum index number 

Weighted index number 

Crossed-weight index number 

Indifference number 

Admissible number 

Disproportionate sub-class 
number 

Proportional sub-class number 


Dummy observation 
Partially consistent 
observation 
Ogive 
Galton’s ogive 
Random order 
Cyclic order 
Order of stationarity 
Order of interaction 
Order of coefficients 
Conjugate ranking 
Arbitrary origin 
Oscillation 
Damped oscillation 
Relaxed oscillation 
Disturbed oscillation 


Binomial probability paper 
Probability paper 

Poisson probability paper 
Normal probability paper 
Parameter 

Parameter of location (scale) 
Translation parameter 


241 


203 
116 
238 
76 
206 
206 
205 
59 
10 
209 
77 
248 
88 


28 
228 
221 
202 
211 
211 
296 
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Parámetro —continued. 
estructural 
enojosos 
incidentale 
Parcela 
Partición de y? 
Percentil 
Percentilo 
Pérdida de información 
Periodicidad oculta 
Período 
base 
de retorno 
especificado 
Periodograma 
de Alter 
de Schuster 
de Whittaker 
Persistencia 
Perturbación de la media móvil 
estócástica, 
Pictograma 
Plan de lazo 
Planeo cruzado 
cuasi factorial : 
de damero 
de damero cuboidal 
de damero simple 
de la muestra 
factorial asimétrico 
factorial simétrico 
medio reiterado 
multifactorial 
ortogonal 
sistemático 
Platocurtosis 
Población 
continua 
estacionaria 
estándar 
infinita 
finita 
hipotética 
no normal 
Poder de suavización 
Polígono de frecuencias 
Polinomio de Bernoulli 
de chi cuadrado 
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283 
Structural parameter 202 
Nuisance parameter 133 
Incidental parameter 219 
Plot 914 
Partition of x? 37 
Centile 216 
Percentile . 171 
Loss of information r 198 
Hidden periodicity, Scheme 0 217 
Period 21 
Base period 951 
Return period 120 
Given period 917 
Periodogram 8 
Alter periodogram 258 
Schuster periodogram 316 
Whittaker periodogram 917 
Persistency 139 
Moving average disturbance 280 
Stochastic disturbance 218 
Pictogram 170 
Loop plan 987 
Switch-back design 235 
Quasi-factorial design 159 
Lattice design 73 
Cuboidal lattice design 266 
Simple lattice design 254 
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